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Plant Science After Fifty Years 


wn JuLy 1, 1951, organized plant science in the 
federal government will celebrate its fiftieth 
anniversary. Although various units dealing with 
plant science were already in existence in the Depart- 
ment of Agriculture, creation of the Bureau of Plant 
Industry brought them together on July 1, 1901. 

In these fifty years the foundations have been laid 
for much of our present-day plant science. One of the 
reasons that the contributions of the Bureau have 
been so significant and far-reaching has been its co- 
operative relationships with the state agricultural ex- 
periment stations. In the space available we can men- 
tion only a few of the high lights. 

When the Bureau was created, one of its employees 
was already making history by deliberately growing 
cotton plants in wilt-infested soil and selecting indi- 
vidual plants that showed resistance. This was one of 
the first scientific applications of the principle of 
survival of the fittest, a principle now widely used 
in all crop-improvement work. 

Other work already in progress when the Bureau 
was born dealt with bacterial diseases of plants. The 
discovery that many plant diseases were caused by 
bacteria was made in Illinois, but Department sci- 
entists were among the first to grasp the significance 
of this discovery and develop practical means for 
controlling some of these little-understood diseases. 

The original concept of hybrid corn came from out- 
side the Bureau, which contributed to the develop- 
mental stage and served as coordinator and clearing- 
house for the many state and federal workers. There 
is no doubt that hybrid corn came into wide use much 
earlier because of this teamwork among scientists. 

The success of hybrid corn stimulated plant breed- 
ers to seek hybrid vigor in other crops. Progress was 
slow at first, but in recent years the discovery of male 
sterility in onions, sorghums, tobacco, sugar beets, 
and many other crop plants has opened the way for 
additional gains. Suecess with onions has been 
striking. 

The influence of photoperiod on plants was dis- 
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covered by two Bureau workers in 1920. The dis- 
covery that some plants require long days for flower- 
ing and fruiting, whereas others require short days, 
has many practical applications in present-day agri- 
culture. For example, varieties of plants that bloom 
at different times ean now—by controlling their ex- 
posure to light—be made to bloom at a time con- 
venient to plant breeders. 

Thirty years ago curly top on sugar beets and 
mosaic on sugar cane threatened to wipe out these 
crops. Plant breeders developed varieties resistant to 
these virus diseases that not only restored production 
but inereased yields and sugar content. 

In more recent years Bureau workers have played 
leading roles in the study of plant-growth regulators. 
Besides its many contributions to fundamental science, 
this work led to our present widespread use of chem- 
ical weed-killers and preharvest sprays to prevent 
premature drop of apples and other fruits. 

Another development of recent years has been in- 
duced polyploidy in plants. Interspecific and inter- 
generic crosses are now an accepted method of crop 
improvement, enabling scientists to utilize hardiness 
and disease resistance of many wild species. 

One of the activities for which the Bureau has be- 
come known throughout the world is plant intro- 
duction. Begun for the purpose of adding desirable 
new plants to American agriculture, this activity has 
grown into a highly specialized search for desirable 
characters, such as hardiness and disease resistance, 
that plant breeders can use in developing superior 
new varieties. 

Plant science must be closely integrated with re- 
search on soils and work in agricultural engineering 
to be most useful to farmers. This was recognized by 
the merger of these activities to form the present 
Bureau of Plant Industry, Soils, and Agricultural 
Engineering. 

E. G. Moore 
L. E. CHILDERS 
ARA, U. 8. Department of Agriculture 
Washington, D. C. 
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Mobilization of Scientific, Engineering, and 
Medical Manpower: An Interim Report’ 


Charles V. Kidd 
National Institutes of Health, U. S. Public Health Service, Federal Security Agency 


8S THE PACE OF THE NATION’S DE- 
FENSE EFFORT ACCELERATES, de- 

mands for sciéntific, engineering, medical, 

and other technical manpower are pressing 

more closely upon severely limited resources. The 
shortages that have already developed, and those that 
are clearly ahead, have both alarmed those who feel 
their effects most sharply and brought a measure of 
public action. At this point it may be helpful to re- 
view briefly what has occurred during the past few 
months and to state the general considerations that 
seem to militate for and against effective resolution 
of manpower problems in critically important fields. 


GENERAL BACKGROUND 


Factors favorable to effective use of scientific man- 
power. The dramatic and fully publicized research 
and development accomplishments during and after 
World War II have created an unprecedented under- 
standing of the central role of research as a source 
of industrial and military strength. This is reflected 
in greater willingness on the part of the general 
public and Congress to view highly trained scientific 
personnel as a resource that must be used most effec- 
tively, and to see the maintenance of a flow of peo- 
ple trained in scientific fields as a major mobilization 
objective. 

College administrators recall the drop in enrollment 
and the decline in output of trained people during 
World War II. The number of persons granted Ph.D. 
degrees in the natural sciences dropped from 2,034 in 
1941 to 833 in 1945 :? 


1941 2,034 (Prewar ) 

1945 833 (World War II low) 
1946 948 

1947 1,463 

1948 1,947 

1949 2,936 

1950 4,160 (Estimated) 


The drop would have been catastrophic if the war 
had continued for a few more years. Indeed, at the 
current and contemplated levels of production and 
research, 4,000 Ph.D.s per year is a thin crop, as 
shown by these 1950 graduating class figures.* 


1 Based on statements prepared for meetings of the Advi- 
sory Councils of the Public Health Service, Feb. 15-17, 1951. 

2 Report on Scientific Manpower. Washington, D. C.: Office 
of Scientific Personnel, National Research Council (Nov. 
1950). 

8 Earned Degrecs Conferred by Higher Educational Institu- 
tions, 1949-50 (Circular No. 282A, Nov. 1950). Office of 
Education, Federal Security Agency. 


June 29, 1951 


Field Ph.D.s 
Biochemistry 116 
Biology 81 
Chemistry 953 
Geology 113 
Mathematics 46 
Physics 358 


This is the peak annual flow into the scientifie corps 
of a nation of 150,000,000, an economy operating at 
the level of $290 billion per year, and a research and 
development program of greater magnitude than the 
world has ever seen before. 

Even with the postwar increase in the number of 
Ph.D.s produced per year, the total output over the 
period 1941-50 is still about 3,000 below the number 
that would have been produced if the 1941 rate had 
prevailed throughout that period. The significance of 
this figure is grasped more readily when it is placed 
against the total number of persons with Ph.D. de- 
grees in scientific fields :* 


Field Ph.D. degree 
Total 34,000 
Chemistry 12,000 
Physics 3,400 
Geology* 1,400 
Biological sciences 7,0008 
Agricultural sciences 3,0008 
Medical sciences* 3,0008 
Othert 4,200 


* Including geophysics. 

+ Includes such fields as anatomy, pathology, and physiol- 
ogy. 

tiIncludes such fields as astronomy, mathematics, and 
meteorology, and 1,200 engineers. 

§ Distribution of total of 13,000 for these three fields 
estimated by the author on basis of Bureau of Labor statis- 
ties data. 


The prospect that a relatively high degree of mo- 
bilization will continue for a number of years has 
created apprehension that the danger averted during 
World War II may not be averted during the years 
ahead. This apprehensier is based in part upon a 
clearly foreseeable and substantial expansion of de- 
mand generated by a vast increase in expenditures 
for research and development and a rapid build-up 
of defense facilities and supporting production. 

Industry is just beginning to feel the impact of 
defense orders on production and on the expansion 

4The Nation's Scientific and Technical Manpower (Man- 


power Report No. 3). U. 8. Department of Labor, Bureau of 
Labor Statistics (Dec. 4, 1950). 
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ot physical facilities. Demands for new plants and. 
equipment are expected to increase from about $18.5 
billion in 1950 to almost $24 billion in 1951.5 Even 
at 1950 levels of construction and other activities gen- 
erating demands for engineers, the peak crop of 52,- 
000 engineers was easily absorbed. The research and 
development budgets of the armed forces alone have 
followed this course :® 


Millions 
July 1949-June 1950 $ 600 
July 1950-June 1951 1,200 
July 1951-June 1952 1,500 


The significance of these figures lies partly in the 
fact that there is a substantial lag between the ap- 
propriation of funds and the actual generation of de- 
mand for manpower. The full impact of the $1.2 bil- 
lion appropriation for fiscal year 1951 will not be 
fully felt until this summer. 

Manpower and not money will limit the volume of 
research. The forces creating demands for the serv- 
ices of scientists and engineers are so vast that re- 
fined measurements of demand for the period ahead 
are simply a means of identifying where shortages 
will be most extreme. In the face of these demands, 
an inevitable decline in the output of engineers and 
scientists has set in. Although 52,000’ engineers grad- 
uated in 1950—the postwar peak—only about 30,000 
are graduating this June. Thereafter, the annual rate 
of output will be about as follows: 


Year No. graduates 
1952 25,000 
1953 20,000 
1954 17,000 


This drop can be quite precisely predicted through 
1954 because those who will graduate in that year 
entered college last fall. The September 1950 group 
of engineering freshmen numbered about 30,000. 

Moreover, the output of students receiving a B.S. 
degree in the natural sciences reached a peak in 
1950 


No. graduates 
Year (B.S. degrees) 
1948 34,000 
1949 45,400 
1950 57,400 


As is true of the output of engineers, these are peak 
levels, and a sharp decline will oceur during the next 
four years even if no students should be inducted into 


5 Building America’s Might, A Report to the President by 
the Director of Defense Mobilization, No. 1 (Apr. 1, 1950). 

* Budget for Military Funds of the Department of Defense 
for Fiscal Year 1952, p. 23. (Transmitted by the President 
to Congress on Apr. 30, 1951.) 

7 All figures relating to engineers are drawn from §. C. 
Hollister. The Developing Critical Shortage of Engineers (A 
Report to the Engineering Manpower Commission of the 
Engineers Joint Council (Dec. 18, 1950). 

8 Nation’s Scientific and Technical Manpower (Manpower 


Report No. 3). U. 8. Department of Labor, Bureau of Labor 
Statistics (Dec. 4, 1950). 


738 


the armed forces. A reduction to 50 or 60 per cent of 
1950 output levels is probable by 1954. By selected 
field, these patterns of output are optimistic even 


if the proportion of all college graduates in scientific 
fields rises : 


* 
Field degrees 
1950 1954 

Total 57,400 34,300 

Chemistry 10,500 6,300 

Physics 3,400 2,100 

Geology 3,000 1,900 

All other 40,000 24,000 


* About 60 per cent of 1950 levels. 


Not only will the output of persons with B.S. de- 
grees decline, but the pool from which Ph.D. candi- 
dates are drawn will shrink. This suggests that rela- 
tively greater attention must be paid to drawing 
undergraduates into scientific and technical fields 
early in their college careers, perhaps through ex- 
pansion of scholarships at the expense of graduate 
fellowships. 

Finally, there is weighty evidence that the demand 
for physicians and other health personnel will far out- 
strip the supply. Population increase, needs of the 
armed forces, civilian defense requirements, demands 
of medical schools, and staffing of national, state, and 
local public health services will, as estimated by the 
Health Resources Advisory Committee of the Na- 
tional Security Resources Board, create a need for 
32,600 additional physicians by 1954. The same group 
estimated a net increase over that period—graduates 
minus those who will die or retire—of about 10,600, 
leaving a deficit of 22,000 doctors. “Obviously and 
inescapably we shall see a grave shortage of physi- 
cians during the next five years for the needs of a 
mobilized economy.”® 

President Roosevelt’s request in 1944 to Vannevar 
Bush to frame a long-range scientific policy for the 
nation produced Science the Endless Frontier. This 
volume proposed the establishment of a National 
Science Foundation. The proposal in turn was the 
focus of widespread lay and scientific discussions and 
general public debate extending over a five-year 
period and ending with the establishment of the 
National Science Foundation. 

In 1947 the President’s Scientific Research Board— 
a group of scientific administrators from the military 
and civilian research establishment set up by execu- 
tive order—issued a report (Science and Public 
Policy) that dealt with scientific policy for the nation 
and particularly for the federal government. 

The debates preceding passage of the Atomic 
Energy Act saw physicists and other scientists ac- 
tively engaged in discussions of general public policy 
and of such specific questions as civilian versus mili- 


® Medicine, Mobilization and Manpower, a paper presented 
to the Council on Medical Education and Hospitals of the 
American Medical Association by Howard Rusk, chairman of 
the Health Resources Advisory Committee of the National 
Security Resources Board (Chicago, Feb. 12, 1951). 
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tary control of atomic energy development, patent 
policy in this field, and the place of private industry 
in atomic energy development. 

The net result of activities such as these has been 
not only to create unprecedented interest in public 
affairs among scientifie groups, but to make them 
more effective in expressing their opinions—including 
their views on scientific manpower—in a manner that 
influences administrative and Congressional action. 

The expansion of research by the federal govern- 
ment—both within its own laboratories and through 
support of research in industry, private foundations 
and associations, and universities—has been accom- 
panied by a phenomenal growth of advisory groups 
composed of lay and scientific people. These groups 
provide a means of bringing a broad array of scien- 
tifie judgment to bear upon public policy and of ac- 
quainting a large group of scientists with the con- 
siderations of public policy that affect the decisions 
of the federal government in the field of science. 

The cumulative effect of the activities of these ad- 
visory bodies has been to keep the heads of the ex- 
ecutive agencies, military and civilian, more keenly 
aware of the significance of research and of scientists 
than before World War II. Communication among 
the scientific, political, and administrative worlds is 
not perfect, but it is certainly freer than when those 
who knew the military potentialities of atomic fission 
had a hard time being heard. 

Before World War II, there were no channels—or 
only very tortuous and relatively ineffective chan- 
nels—through which scientific matters and questions 
of general policy relating to science and scientific 
manpower could be brought effectively to the point 
of decision in the executive agencies and in Congress. 

Unification of the armed forces, whatever else re- 
mains to be done, has resulted in the establishment 
of a single point in the Department of Defense where 
manpower mobilization questions under the jurisdic- 
tion of the armed forces, including the mobilization 
of scientific manpower, can be resolved. The existence 
of three very loosely coordinated sets of armed forces 
manpower policies during World War II effectively 
forestalled consistent and reasonable action on many 
important questions. The Research and Development 
Board, a consolidated research planning organization 
for all three branches of the armed forces, had no 
counterpart before or during World War II. 

The Interdepartmental Committee on Scientific Re- 
search and Development, created by executive order 
in 1947, is a device for drawing together the federal 
agencies with research responsibilities, and for trans- 
mitting to the Bureau of the Budget and the President 
the combined views of the research enterprises of the 
federal government. 

The National Science Foundation can, by directing 
its attention to basie questions of national scientific 
policy, also exert substantial influence upon both Con- 
gressional and executive thinking and action. 

Factors impeding effective mobilization of scientific 
manpower. From the experience of World War II, 
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it would be relatively easy to set up the principles 
of, and the administrative machinery for, complete 
mobilization of manpower. More important, scien- 
tists would be more inclined to accept the burdens 
imposed by a plan for full mobilization if it could be 
assumed that a full effort were called for. 

It is the in-between stage, and the impossibility of 
setting a single clear goal—like winning a shooting 
war—that create problems. To cite a specific example, 
if we could assume that our armed forces would not 
go above 3.5 million or so for five years, and that for 
the indefinite future each crop of 18-year-olds would 
go in for 27 months of service, we could ignore the 
problems of sustaining the flow of trained men. We 
could simply take a two-year decline in output of 
eollege-trained scientists and rely on the group re- 
turning from military service to supply the necessary 
men. But since this assumption cannot safely be made, 
the difficult political and moral problems involved in 
sustaining a flow of highly trained manpower through 
college must be faced and resolved. 

The major problems of defense mobilization fall 
into three areas—economic stabilization, production, 
and manpower. For the first two of these, both cen- 
tralized authority and a central operating organiza- 
tion exist—the Economie Stabilization Administration 
and the National Production Administration under 
the Office of Defense Mobilization. These agencies 
have their problems, and they may undergo some 
mutations, but machinery exists and it is operating. 

In the manpower field, including scientific and tech- 
nical manpower as part of the total problem, the 
situation is quite different. A clear declaration of na- 
tional policy exists: 


We must rely heavily on science and technology. The 
most effective use must be made of our supply of indi- 
viduals having the special skills required to develop and 
produce the necessary equipment and to use and main- 
tain it in the armed forces . . . this involves constantly 
increasing our mobilization potential through training 
and educational programs to expand our supply of per- 


sons with highly developed skills essential to civilian 
and military activities.1° 


Although this policy sets a general course, its impli- 
eations are not always clear “at the operating level.” 
Authority and responsibility are in practice somewhat 
fragmented, and the two are not always lodged in the 
same place. 

The major agencies that have performed various 
staff and operating functions relating to manpower— 
engineering, scientific, and medical, as well as other 
groups—include the Office of Defense Mobilization, 
the Office of Education of the Federal Security 
Agency, the National Security Resources Board, the 
Office of Defense Manpower of the Department of 
Labor, the Department of Defense, and the Selective 
Service System. These pieces will probably fit to- 
gether in shifting patterns for some time to come. 

2% National Manpower Mobilization Policy, promulgated by 


the President in a memorandum to heads of executive depart- 
ments and agencies, Jan. 17, 1951. 
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At the moment, the manpower function is per-. 
formed for the Office of Defense Mobilization by a 
Manpower Policy Committee and not by an oper- 
ating agency. A Committee on Specialized Personnel 
has been established to supply this Manpower Policy 
Committee with information on the supply of, and 
demand for, specialized personnel, and to recommend 
policies for training, allocation, and utilization of 
these people. This action came after a period of study 
and a set of recommendations by the Scientific Man- 
power Advisory Committee (the “Thomas Commit- 
tee”) under the chairmanship of Charles Thomas, of 
the Monsanto Chemical Company. But the new ad- 
visory committee is a far ery from the operating 
agency recommended by the Thomas Committee," 
which dissolved itself upon creation of the new Com- 
mittee on Specialized Personnel. 

In this complicated and changing administrative 
situation, it has been difficult to secure general de- 
cisions affecting engineering, scientific, and medical 
personnel. It has been even more difficult to take 
action with respect to these specialized groups be- 
cause the machinery for administering decisions is 
rudimentary. Until a single agency is given general 
authority in the field of manpower comparable to that 
now in effect in the fields of production and economic 
stabilization, the groups working on scientific man- 
power problems, both within and outside the federal 
government, will operate under severe handicaps. 

Although virtually all categories of medical and 
scientific personnel are in extremely short supply, 
provision of manpower for industrial production will 
not cause acute difficulties for some time to come, 
except for a few occupations in a few areas. It is 
quite possible that the pressures required to bring 
about the establishment of a unified manpower agency 
will not be strong enough until industrial manpower 
problems are acute. In the economic stabilization and 
production fields, single operating agencies were not 
established until inflation threatened the stability of 
the economy and expansion of production became 
essential to national survival. Meanwhile, policies and 
administrative organizations for scientific, medical, 
and related manpower will apparently be handled as 
appendages to the general mobilization machinery. 

Until decisions are reached on how the armed forces 
are to secure their manpower, a number of problems 
in the general manpower field must remain unre- 
solved. The minimum age at which men will be 
drafted, for example, has an obvious effect upon 
college training. A decision on policies governing the 


call-up of reservists has to be linked to total plans: 


for the increase and maintenance of the armed forces. 
The Department of Defense was understandably dis- 
inclined to overhaul the reserve system until the uni- 
versal military service issue was settled.” 


1 Plans for the Development and Use of Scientific Man- 
power. National Security Resources Board (Jan. 12, 1950). 

% The Senate hearings on this bill—S. 1—are a gold mine 
of opinion and facts on all aspects of the manpower problem. 
(Hearings on the Universal Military Training Act of 1951 
[S. 1, 1st Session, 82nd Congress], before the Preparedness 
Subcommittee of the Committee on Armed Services.) 
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CURRENT PROBLEMS—COLLEGE TRAINING AND 
Cauu-Up or RESERVISTS 


Two problems relating to scientific, medical, and 
engineering manpower have been particularly press- 
ing over the past few months—namely, establishment 
of a means of ensuring a flow of students through 
college in the face of expanding demands for mili- 
tary manpower and establishment of a mechanism 
for recalling reservists in a manner least disruptive 
to essential activities. 

A deferment program, established by Executive 
Order 10,230 on March 31, 1950, was spelled out by 
General Hershey. The general principles of the plan 
were developed over a two-year period of study by six 
advisory committees to the Selective Service System 
under the general chairmanship of M. H. Trytten, 
director of the National Research Council’s Office of 
Scientific Personnel. It provides for deferment of 
students now in college and graduate or professional 
school on the basis of satisfactory performance and 
class standing, with final authority for deferment re- 
tained by local boards. Since most high-school stu- 
dents who graduated last June are not likely to be 
called before the fall semester, and since those who 
enter college in the fall will probably remain until the 
end of the year, they need only be accepted by a col- 
lege in order to enter the freshman class next fall. 

Announcement of the plan raised a furor of sub- 
stantial proportions centering around charges that 
bright boys and those with money enough to attend 
college would be left as civilians while all others 
would serve in the armed forces. In all likelihood, 
however, this program will go into effect. Although 
the plan was devised as a stopgap pending the enact- 
ment of a long-term universal training and service 
law, it may well serve, with modifications, as the basis 
for ensuring an uninterrupted flow of college-trained 
specialists, now that such a law has been enacted. 

Whereas policies with respect to college training 
will determine the output of scientifically and medi- 
cally trained people in the years ahead, a more im- 
mediate problem is the manner in which the armed 
forces call up their reserves. The basic issue here is 
that the armed forces have traditionally regarded re- 
servists as property on which they had a lien. This 
was a logical and defensible policy when reserve com- 
ponents were small, and when the bulk of the reserve 
forces was currently trained, cohesive, and relatively 
small. 

Now the reserve forces are extremely large, and a 
substantial portion of the reserve is simply a reser- 
voir of manpower available on call by the armed 
forces, rather than a relatively modest, specifically 
trained group. Recall of reserves—particularly those 
with searce skills—without regard to the need for the 
individual in essential civilian employment threatens 
to disrupt large areas of defense production, research, 
and medical care. What is needed is a complete 
change in the concept of the function of reserve com- 
ponents, the size of the reserves, and the factors that 
will enter into decisions to call up individuals. 
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The Department of Defense is fully aware of this 
problem and realizes that drastic changes in reserve 
policy are needed. It has agreed to produce a plan for 
handling the reserve problem. In the interim, those 
who are faced with the loss of critically important re- 
servists can ask for, and will probably receive, a six- 
month delay in call-up. There is no uniform policy on 
release of reservists from the armed forces. Reservists 
are called up independently by each branch of the 
armed forces, and each branch of the service has de- 
centralized call-ups. This procedure makes it impossi- 
ble to balance total military and total civilian re- 
quirements, and to select individuals rationally. 

Call-up of medical and related reservists is an ex- 
ception to this generalization, largely as a result of 
agreements worked out between the Department of 
Defense and the Health Resources Advisory Com- 
mittee to the Office of Defense Mobilization (origi- 
nally advisory to the National Security Resources 
Board), under the chairmanship of Howard Rusk. 
The problem was twofold: determination and admin- 
istration of a reasonable division of the total medical 
and related manpower pool between the civilian econ- 
omy and the armed forces, and establishment of 
criteria to guide the call-up of individual reservists. 

To solve the first problem, the Department of De- 
fense has agreed to submit its total prospective re- 
quirements for medical and related personnel to the 
committee for comment and advice. Although the com- 
mittee has no authority to set the level of armed 
forces medical manpower requirements, it advises the 
President, and its advice will undoubtedly be taken 
seriously. This procedure was inaugurated in mid- 
year because the call for the first half of 1951 had 
already been planned. This method is extremely sig- 
nificant as a precedent for dealing with all categories 
of searce, highly trained manpower. 

So far as selection of individual reservists for call- 
up is concerned, the Department of Defense submits 
to the Rusk Committee a single requisition stating the 
number and types of wedical manpower it intends 
to call up. The committee sets quotas by state, and the 
state committees advise the armed forces as to which 
individuals should be called up. Their decisions are 
based on the relative essentiality of reservists in 
civilian life. 

This reserve plan, which is simple, sets a number 
of significant precedents. The three branches of the 
armed forces have agreed that the Department of 
Defense will place a single consolidated requisition 
for these types of manpower. The Department of De- 
fense has agreed that civilian groups should select 
the individuals who will be called, The branches of 
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the armed forces have agreed to exchange reservists 
in order to ensure the most effective use of the men 
called. Most significant, the Department of Defense 
has agreed to effective review of the over-all allocation 
of medical personnel between military and civilian life. 

If these principles were extended to cover scientific 
manpower, some of the most acute current difficulties 
would be resolved, and many that can be clearly fore- 
seen would be mitigated. 


PROSPECTIVE PROBLEMS—EFFEC“IVE ALLOCATION AND 
UtTILizaTION OF SPECIALIZED MANPOWER 


Even with an adequate college-training program 
and a revamped armed forces reserve policy, short- 
ages of engineering, scientific, and medical manpower 
will be acute. Indeed, they will be so acute that the 
question of allocation—voluntary or compulsory— 
will almost certainly be more intensively considered 
and debated during the next few months. The com- 
peting demands for highly trained manpower will in 
all probability lead to disruptive competitive bidding 
and piracy among industrial concerns, universities, 
and the government, on a scale that will require either 
voluntarily negotiated agreements or controls involv- 
ing some degree of compulsion. 

If compulsion is to be avoided—and the case 
against compulsion is so obvious on a number of 
grounds that it need not be discussed—the cooperation 
of individual scientists and the groups into which 
they are organized will be essential. Representatives 
of scientists, engineers, and the medical professions 
have given generously of their time over the past few 
months on advisory groups to federal agencies, formu- 
lating plans and advocating their adoption. 

Even with the wholehearted aid of the scientific, 
medical, and engineering community it will be difficult 
to arrive at sound policies and carry them out in an 
atmosphere of crisis, where powerful and conflicting 
forces are in operation. It is, indeed, unrealistic to 
expect that the multitude of problems bearing on the 
training and use of highly specialized manpower will 
ever be “solved,” because the problems keep changing. 
For this reason, the continuing aid, criticism, and co- 
operation of individuals and groups from outside the 
federal government are indispensable, even though 
those who participate in this complex process may at 
times feel that rejection or modification of some of 
their ideas and proposals means that their efforts have 
been ineffective. Specialized groups cannot, and 
should not, expect to settle all elements of national 
policy affecting them and their work, but they should 
and can have a voice if the pattern of collaboration 
developed over the past few years persists. 
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Technical Papers 


The Preparation and Properties of 
Tetrakistrichlorophosphine Nickel* 


John W. Irvine, Jr., and Geoffrey Wilkinson 


Department of Chemistry and the Laboratory for 
Nuciear Science and Engineering, 
Massachusetts Institute of Technology, Cambridge 


Trivalent phosphorus compounds have an electron 
pair available for the formation of dative covalent 
bonds. A number of complex compounds of divalent 
palladium and platinum have been prepared which 
contain phosphorus trihalides, trialkyls, trialkoxy de- 
rivatives, trihydroxide (phosphorous acid), and tri- 
hydride (phosphine) (1,2). Since these compounds 
are analogous in many ways to the carbonyl complexes 
of divalent palladium and platinum halides (1), tri- 
valent phosphorus might be expected to form analogs 
of other metal-carbonyl complexes and possibly ana- 
logs of the zero-valent metal carbonyls such as 
Ni(CO),. Such a possibility has recently been en- 
visaged by Chatt (2) for phosphorus trifluoride. 

In 1936, A. A. Blanchard, of MIT, predicted that 
phosphorus trichloride should form an analog of 
nickel tetracarbonyl, and from a consideration of the 
effective atomic number and molecular symmetry sug- 
gested that the compound would be volatile. At that 
time, at the suggestion of Professor Blanchard, one 
of the authors (JWI) made preliminary attempts to 
prepare the analog of nickel tetracarbonyl with active 
nickel (from the low-temperature reduction of nickel 
formate with hydrogen) and phosphorus trichloride 
vapor or liquid. A definite exothermic reaction oc- 
eurred, but only small amounts of compound were 
recovered from several runs. Direct displacement of 
carbon monoxide from nickel tetracarbony] in a sealed 
tube was then tried. The desired reaction occurred, 
as indicated by the yellow color that developed in the 
solution of phosphorus trichloride. When the reaction 
tube was cooled in liquid air prior to opening, the 
color faded and no product was isolated from the mix- 
ture. Subsequent observations of this system suggest 
a readily reversible equilibrium: 

Ni(CO),+4PCl, = Ni(PCI,), +4C0. 


The equilibrium is shifted to the left at low tempera- 
tures, but the reaction goes readily if the CO is al- 
lowed to escape. 

After noting the lack of volatility of the compound, 
work was discontinued until recently. We have now 
separated the compound, tetrakistrichlorophosphine 
nickel, and report some of its properties, together 
with a few studies on related syntheses. Complete re- 
placement of the 4 dative groups in nickel tetracar- 
bonyl has also been achieved by Hieber (3) with 
phenyl isocyanide. 


2This work was supported in part by the United States 
Atomic Energy Commission. 
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Preparation. The light-yellow tetrakistrichlorophos- 
phine nickel, Ni(PCl,),, is readily formed by direct 
action in the liquid phase of phosphorus trichloride 
on nickel tetracarbonyl. Excess phosphorus trichloride 
is added to the carbonyl, whereupon CO is immedi- 
ately evolved and the solution becomes pale-yellow in 
color; the reaction is completed by heating on a steam 
bath under a reflux condenser. Most of the excess of 
the phosphorus trichloride is removed by distillation 
to leave a yellow solution from which the coarsely 
crystalline precipitate may be obtained on cooling. 
The method of separation used, however, has been to 
dissolve the residue in pentane at room temperature 
and to crystallize the product as fine erystals by cool- 
ing the solution to —60° C. Two erystallizations are 
sufficient to remove all phosphorus trichloride. The 
solid is dried on a porous plate. All erystallizing and 
drying operations are carried out in an atmosphere of 
dry CO,. 

Analysis. For determinations of phosphorus and 
nickel, the compound was destroyed by boiling with 
strong nitric acid, with the addition of a few drops 
of hydrogen peroxide. Gravimetric determinations 
were made (4) of nickel by the dimethylglyoxime 
method and of phosphorus by the ammonium molyb- 
date method. For the determination of chloride, the 
compound was destroyed by boiling with strong 
sodium hydroxide, and, after acidification with nitric 
acid, the chloride was precipitated with silver nitrate 
from 3N nitrie acid solution. The results of analyses 
are given in Table 1, the sum of the average percent- 
ages being 99.82%. 


TABLE 1 
? Caled for 
Element Determined % Ni(PCl,).% 

Ni 9.67 9.65 
9.62 

20.25 20.35 
20.30 

Cl 69.97 70.00 
69.85 


Properties. Tetrakistrichlorophosphine nickel is a 
thermochroic crystalline solid, being pale-yellow at 
room temperatures and white on cooling to about 
-—30° C. The compound is stable in air and unreac- 
tive with water at room temperatures over a period 
of several days. With dilute acids, concentrated sul- 
furie acid, or concentrated hydrochloric acid, it reacts 
very slowly in the cold. In hot solutions attack is quite 
rapid. Ammonium hydroxide reacts rapidly to give a 
brown solution. Sodium hydroxide reacts very slowly, 
giving a black precipitate and a solution of sodium 
phosphite. On heating, no decomposition occurs below 
120° C; at higher temperatures blackening and loss 
of phosphorus trichloride occur, and there is evidence 
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for the formation of nickel chloride and polymeric 
phosphorus dichloride. The tetrakistrichlorophosphine 
nickel appears to be nonvolatile. 

The compound is readily soluble in organic solvents. 
With dry, air-free, inert solvents such as benzene, car- 
bon tetrachloride, pentane, and cyclohexane, there is 
only very slow decomposition at room temperatures. 
On heating the solutions, decomposition is rapid, to 
give black precipitates of nickel. The solubility in 
pentane at —50° C is 0.9 g/100 g pentane. In solu- 
tion in organic solvents such as aleohols and ketones, 
decomposition leading to green and brown solutions 
is quite rapid. With carbon disulfide, rapid blackening 
of the solution occurs; the products of this reaction 
have not been studied in detail, but the reaction ap- 
pears to be similar to that reported for nickel carbonyl 
and carbon disulfide (5), where polymeric carbon 
monosulfide was formed. 

Determination of the molecular weight by the 
method of freezing point depression in benzene gave 
a value of 600+20, corresponding to the monomeric 
state of Ni(PCl,), (theoretical mol wt, 608). 

Single hexagonal crystals of Ni(PCl,), several 
millimeters long can be grown by slow cooling of 
benzene solutions from 25° C to 10° C. The density 
of the compound, determined by the standard pyenom- 
eter method of weighing in water, is 2.10+0.01 at 
25° C. 

The magnetic susceptibility of Ni(PCl,), at 25° C 
has been measured by the Gouy method. Air (K= 
+ 0.029 x 10-® egs) and water (K=-0.72x10-* egs) 
were used as standards, and as a check on the calibra- 
tion curve of field vs. current, for the magnet used. 
In all cases the field was varied from about 5,000 to 
9,500 oersteds, and the susceptibility values obtained 
were independent of field strength, showing the ab- 
sence of ferromagnetic impurities. Measurements made 
after successive erystallizations from pentane solu- 
tions gave a value for the specific mass susceptibility 
x% for Ni(PCl,), of — 0.355 x 10-® egs. For PCl, under 
the same conditions, x is — 0.455 x 10-* egs; the molar 
susceptibilities x, are then —216.0x10-° egs and 
— 62.3 x 10-* egs for Ni(PCl,),, and PCl,, respectively. 
In the compound Ni(PCl,), the apparent molar sus- 
ceptibility of nickel is hence + 33 x 10-* egs. The meas- 
urements thus show complete filling of the nickel d 
orbitals and the absence of unpaired electrons, con- 
firming that nickel is in the zero-valent state in the 
compound; the small paramagnetism may be of the 
temperature-independent type found in KMn0O,, 
K,Cr,0,, ete. 

Related reactions. Evidence has been obtained for 
intermediate replacement compounds in the reaction 
of nickel carbonyl and phosphorus trichloride, al- 
though these have not as yet been isolated. Prelimi- 
nary investigations of the reaction of nickel carbonyl 
with phosphorus tribromide directly and in pentane 
solution have been made. At room temperature, the 
reaction is rapid, CO being evolved with effervescence, 
and a yellow solution is formed which later turns 
orange-red as the reaction proceeds. No bromide re- 
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placement compounds could be isolated from these 
solutions, however; if the orange-colored solution is 
warmed or allowed to stand for an hour or so, even 
at 0° C, decomposition oceurs and a brown flocculent 
precipitate is produced. 

Tetrakistribromophosphine nickel, Ni(PBr,),, has 
been made by the reaction of PBr, and Ni(PCl,), 
and will be described subsequently, together with the 
preparation and properties of other complexes of 
nickel carbonyl and iron pentacarbonyl formed with 
the lower halides of phosphorus and antimony. 

With AsF,, AsCl,, and AsBr,, nickel carbonyl re- 
acts readily in both liquid and vapor phases, liber- 
ating CO and forming black products; no definite 
compounds have been isolated. 

No replacement compounds have yet been isolated 
from the reaction of PCl, with molybdenum, wolfram, 
and chromium hexacarbonyls at temperatures up to 
150° C; solid products obtained appear to be mainly 
the metal phosphides. 
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The Respiratory Effect of Ro 2-3198 
(3-Hydroxy Phenyldimethylethylammonium 
Bromide) in Syncurinized Dogs* 


H. H. Su, F. T. Kao, and Mary Karp 


Departments of Physiology and Surgery, 
Northwestern University School of Medicine, 
Chicago, Illinois 


Most anesthesiologists find little use for neostigmine 
in the treatment of overdosage of curare products, be- 
ing satisfied with augmented or controlled respiration 
for a period of time. Furthermore, the undesirable 
cholinergic effects and prolonged action of neostig- 
mine have limited its use in anesthesia practice. 

However, a short-acting anticurare drug with mini- 
mal undesirable cholinergic responses and low toxic- 
ity would most assuredly have a place in the treat- 
ment of depression from curare. A long series of 
phenolic quaternary ammonium salts has been studied, 
and among these derivatives Ro 2-2561 (3-hydroxy 
phenyltrimethylammonium bromide) (1-4), Ro 2- 
2017 (3-acetoxy phenyltrimethylammonium methyl- 
sulfate) (5-7), and Ro 2-8198 (3-hydroxy phenyl- 
dimethylethylammonium bromide) (2-4) were found 
to be effective in antagonizing curare activity. 

We became interested in the response of the anti- 
eurare drug Ro 2-3198 to syncurine (bistrimethyl- 
ammonium decane bromide) because its curarelike ac- 

1 Preliminary report. 
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Control: Syncurine giver, at zero tire. 
--- Test: Syncurine at zero time . Anticurare 
3 min. after administration of syncurine. 
Time in minutes 


Fic. 1. Respiratory response in syncurinized dogs with and 
without Ro 2-3198. Total ventilation expressed as percentage 
of presyncurinized value. 


tion cannot be antagonized or inhibited by anticholine- 
sterases such as eserine and neostigmine (8). Paton 
and Zaimis (8,9) claimed that C-5 (bistrimethylam- 
monium pentane diiodide) is an effective antidote, but 
it seems to have no useful place in anesthesia because 
of its autonomic blocking effect, which might be a 
contributory factor in operative shock (10). 

We performed a series of experiments in an at- 
tempt to evaluate the anticurarelike action of Ro 
2-3198 in syneurinized dogs. The minute volume and 
tidal air were used as an index of its effectiveness. 

Mongrel dogs (15-31 lbs) were anesthetized with 
sodium nembutal (6.5%) administered intravenously 
at a dosage of 1 ml/5 lbs body weight, and pre- 
medicated with atropine sulfate. 

A Magill endotracheal tube with cuff was inserted 
into the trachea, and the cuff was then inflated with 
air until there was no leakage around the tube. The 
tube was tightly connected to the standard Benedict- 
Roth basal metabolism machine. Continuous kymo- 
graphic tracings were recorded until a constant re- 
spiratory volume was obtained for at least 10 min. 
Syncurine was then administered in the control group, 
and syncurine followed by anticurare (Ro 2-3198) in 
the testing group. In both groups the kymographic 
tracings were continued until the total ventilation or 
minute volume returned to the presyncurine level. The 
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Fic, 2, Effect of syncurine and anticurare on tidal volume. 
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respiratory volume and the tidal air were calculated 
and corrected to BTPS (body temperature, ambient 
pressure, and saturation). — 

Both syncurine and Ro 2-3198 were injected intra- 
venously through the antitibial vein over a constant 
period of 1 min. The interval between the start of the 
administration of syncurine and the start of Re 
2-3198 was 3 min. Syncurine was given at zero time. 

The dose of syneurine was chosen arbitrarily as 0.03 
mg/lb body weight, which is about that for man based 
on body weight. A dosage of 0.15 mg/lb body weight 
was used for Ro 2-3198. 

Fifteen experiments were done in 6 dogs (6 control 
and 9 testing experiments). 

The results of the respiratory responses to Ro 
2-3198 in syneurinized dogs were presented in average 
curves, 

1. The effect of syneurine on respiration in 
anesthetized dogs is short in duration, reaching maxi- 
mal respiratory depression by the fourth minute after 
the start of injection of syncurine. From this point, 
the minute volume gradually increases and returns to 
normal in 10.83 min (10.832 23.64%) after the ad- 
ministration of syneurine (Fig. 1). 

2. In the testing group in which Ro 2-3198 was 
given 3 min after the injection of syncurine, an im- 
mediate response was obtained. A 25% increase in 
minute volume was noted by the end of the adminis- 
tration of Ro 2-3198 (whereas in the control group 
the minute volume was still decreasing). In the testing 
group the minute volume returned to normal in 6.89 
min (6.89+19.89%) (Fig. 1). These differences are 
statistically significant. 

3. The respiratory depression is chiefly manifested 
by the decrement in tidal volume. After the injection 
of Ro 2-3198 there was an immediate increase in tidal 
volume (Fig. 2). In each trial the effect was observed 
within 20-30 see of the beginning of the injection of 
Ro 2-3198 (Fig. 3). 


$----S:Continuous intravenous injection of syncurine 
over period of one minute- 

---A: Continuous intravenous injection of Ro 2-519 


Fic. 3. Kymograph tracing on anesthetized dog before and 
after injection of syncurine (C10) and Ro 2-3198 as antidote 
(read from right to left). 


4. The fact that the total ventilation returned to 
normal before the tidal volume could be explained by 
the increment of respiratory rate. 

5. Repeated doses of syncurine (without Ro 2-3198) 
produced a constant respiratory depression. This is 
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contrary to the effects of repeated doses of syneurine 
on grip strength as reported by Macfarlane et al. (4). 
This may explain in part some of the clinical diffi- 
culties experienced with syncurine, since repeated 
doses are less effective in producing relaxation and 
at the same time respiration continues to be depressed. 
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Liquid Nitrogen as a Tool for Obtaining 
Homogeneous Bacterial Suspensions 


Myron Usdin* and Jorgen M. Birkeland 


Department of Bacteriology, 
The Obio State University, Columbus 


In studies on the physiology, serology, and patho- 
genicity of microorganisms, uniform suspensions are 
necessary but frequently difficult to obtain. In some 
serological work with Erysipelothrix rhusiopathiae we 
experienced difficulty because of autoagglutination. In 
a search for better methods of preparing satisfactory 
antigens for agglutination studies, the use of liquid 
gases suggested itself. Liquid nitrogen was chosen be- 
cause of its temperature, its chemical inertness, and 
its rapid evaporation. Other liquid gases would prob- 
ably serve as well. 

The method used for preparing suspensions was as 
follows: A washed suspension of killed organisms was 
centrifuged, the supernatant liquid removed, and the 
organisms transferred to a mortar. A small amount of 
liquid nitrogen was added, and the frozen organisms 
were ground with a pestle until they had thawed. The 
procedure was repeated, and the bacteria were resus- 
pended in saline. Occasionally the organisms were 
dried by washing with cold acetone before being sub- 
jected to liquid nitrogen treatment. 

As compared to controls, the preparations obtained 
by this method were more finely dispersed, and the 
organisms remained in suspension for long periods. 

Living cultures of mycobacteria, both virulent and 
avirulent, harvested from slants of Petragnani medium, 
were successfully suspended by the same method. 
Microscopic examination showed clumping to be neg- 
ligible. The organisms retained their viability as 
shown by growth on artificial media. 

By this method we have also obtained homogeneous 
suspensions for other serological tests, for physiolog- 

1 Arthritis and Rheumatism Foundation fellow. 
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ical studies, and for animal inoculation. Erythrocytes 
treated with liquid nitrogen were completely lysed, 
and from such cells large quantities of stromata could 
be obtained by centrifugation. 

The rapid evaporation, the low temperature, and 
the chemical inertness of liquid nitrogen make it a 
valuable agent for producing homogeneous suspen- 
sions of bacteria. 


Free Selection of Nutrients by 
Hereditarily Obese Mice 


Jean Mayer, Margaret M. Dickie, 
Margaret W. Bates, and J. J. Vitale 
Department of Nutrition, Harvard School of 
Public Health, Boston, Massachusetts, and 


Roscoe B. Jackson Memorial Laboratory, 
Bar Harbor, Maine* 


The production of a strain of mice throwing ani- 
mals that show hereditary obesity has been recently 
described (1). It may be useful to recall that they 
originated from the crossing of “V stock” males to 
offspring of “V stock” males and “C57BL/6” females. 
The strain (Ob ob) throwing obese animals presents 
a variety of characteristics corresponding to V stock 
genes: “nonagouti,” “leaden,” “piebald spotting,” 
“waltzing,” and “waved-1,” as well as the “fuzzy” 
gene. 

Very marked differences in weight between “obese” 
and “nonobese” members of this strain are soon ap- 
parent. For example, young adult obese mice weigh 
38-56 g, whereas the weights of young adult non- 
obese mice are in the 16-26-g¢ range. 

In order to diseover a lead to possible nutritional 
and metabolic abnormalities associated with this 
hereditary obesity, a free-selection experiment was 
instituted, using 10 obese and 7 nonobese animals. 
The animals were placed in individual screen-bot- 
tomed cages at constant temperature and humidity. 
They received three “diets,” I, II, and ITI, represent- 
ing essentially pure fat, carbohydrate, and protein 
fortified with minerals and vitamins. Diet I consisted 
of easein, 75%; dried defatted liver powder, 15% 
(representing 90% of the total calories as protein) ; 
eorn oil, 5%; cod liver oil, 1%; salt 4%. Diet II 
consisted of sucrose, 90% (representing 90% of the 
total calories as carbohydrate); corn oil, 5%; cod 
liver oil, 1%; salt, 4%. Diet III consisted of lard, 
57%; corn oil, 15%; cod liver oil, 2% (representing 
90% of the total calories as fat); casein, 15.5%; 
dried defatted liver powder, 3.0%; salt, 7.5% (2). In 
addition, the following vitamins were added to all 


1The portion of the work done in the Department of Nu- 
trition, Harvard School of Public Health, was supported in 
part by grants-in-aid from the National Heart Institute, of 
the National Institutes of Health, USPHS; the Milbank Me- 
morial Fund, New York; and the Nutrition Foundation, Inc., 
New York. The portion of the work done at the Roscoe B. 
Jackson Memorial Laboratory has been aided by a grant from 
the National Cancer Institute. 
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TABLE 1 
GRAMs or Diets I, II, ANp III Eaten By OBESE AND NONOBESE MICE 


Obese animals Nonobese animals 
Diet I Diet IT Diet ITI Diet I Diet II Diet IIT 
(high protein) (high earbohydrate) (high fat) (high protein) (high carbohydrate) (high fat) 
1.12 + 0.555* 1.96 + 0.644 1.73 + 0.379 1.42 + 0.634 2.49 + 0.828 0.56 + 0.396 


* The figures following + signs represent standard deviations. 


TABLE 2 


DAILY AVERAGE TOTAL CALORIES CONSUMED AND PERCENTAGES DERIVED FROM PROTEIN, 
CARBOHYDRATE, AND FAT FY OBESE AND NONOBESE MICE 


Obese animals 


Nonobese animals 


Total cal Protein Carbohydrate Fat 


Total eal Protein Carbohydrate Fat 


25.48+5.31* 19.984+4.08  27.80+8.30  52.22+6.59 


20.444+4.37 26.404+9.17 44.814+16.1 28.784 8.35 


* The figures after the + signs represent standard deviations. 


three diets in proper amounts: choline, thiamine, 
pyridoxine, riboflavin, niacin, calcium pantothenate, 
p-aminobenzoie acid, a-tocopherol, and inositol. These 
diets were placed in separate 10-ce beakers disposed 
on the inside of V-shaped racks, with a slit opening 
allowing the animals to eat but preventing them from 
either spilling or contaminating the diet. Food and 
water were given ad lib. Food cups were weighed 
daily. The animals were on experiment an average of 
18 days. The results, in grams, of diets I, II, and IIT 
eaten by obese and nonobese animals daily, as well as 
total average daily food intakes, are given in Table 
1. Total daily calories, as well as percentage derived 
from carbohydrate, protein, and fat, are given in 
Table 2. 

It will immediately be apparent that very marked 
differences were found between obese and nonobese 
animals, First, evidently, obese animals ate signifi- 
cantly more than nonobese animals (P=0.03). Al- 
though the average difference of 5 cal/day between 
obese and nonobese animals may not appear sufficient 
to account for the differences in weight observed, it 
may be useful to recall that in 30 days a difference of 
5 eal daily, with a maximum thermochemical efficiency 
of 24% (3), could represent up to 4 g of depot fat 
alone. If the difference in body composition com- 
prises proteins and associated water, the difference in 
body weight could in theory run up to four times this 
value. Second, there were equally marked differences 
in the proportion of the calories derived from fat, 
protein, and carbohydrates. The obese animals ate 
proportionately more fat (P < 0.0001), less protein 
(P=0.03), and less carbohydrate (P=0.007) than 
the nonobese animals, with the differences in fat and 
carbohydrate particularly striking. These in turn led 
to two important considerations. First, the increase in 
fat and decrease in carbohydrate intake could be 
easily correlated with the “glucostatic” theory of the 
regulation of food intake (4). Second, the type of diet 
selected by the obese animals was reminiscent of diets 
restricted in carbohydrate often used in the dietary 
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management of diabetes. Both suggestions have been 
actively explored, and the question of diabetes is con- 
sidered in another note published in this journal. 
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Hereditary Diabetes in Genetically 
Obese Mice 


Jean Mayer, Margaret W. Bates, 
and Margaret M. Dickie 


Department of Nutrition, Harvard School of 
Public Health, Boston, Massachusetts, and 
Roscoe B. Jackson Memorial Laboratory, 

Bar Harbor, Maine* 


The preceding note (1) has described the develop- 
ment of a strain of mice presenting a high proportion 
of hereditarily obese animals and their genetic con- 
stitution. It has been shown how the obese animals, 
placed on a “free-choice” diet, chose a “diabeticlike” 
regimen, whereas the nonobese animals chose a more 
normal distribution of nutrients. These results led to 
an investigation of the carbohydrate metabolism of 
these animals. It may be indicated at the outset that 
such a study presented special difficulties on two 
counts. First, this being a new strain of mice, experi- 
mental animals are still produced in limited numbers; 
second, glucose determinations by the Somogyi-Nelson 

1The portion of the work done in the Department of Nu- 
trition, Harvard School of Public Health, was supported in 
part by grants-in-aid from the National Heart Institute, of 
the National Institutes of Health, USPHS; the Milbank Me- 
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New York, The portion of the work done at the Roscoe B, 


Jackson Memorial Laboratory has been aided by a grant from 
the National Cancer Institute. 
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TABLE 1 


SuGAar LEVELS 


Obese mice Nonobese mice 
400 20 400 20 
Nor- Fast-IU/kgIU/kg Nor- Fast- IU/kgIU/kg 
mal ing insu- insu- mal ing  insu- insu- 
lin lin lin lin 
197 148 231 273 79 125 Lethal Lethal 
88 224 318 141 112 
291 119 298 88 
155 127 
217 


method necessitate individual blood samples of 0.2 or 
0.4 ml for duplicate determinations (2,3). Such 
amounts can be taken safely from mice only once 
every three weeks, which seriously limits experimental 
possibilities. Urine collections, although presenting no 
special difficulties per se, are made more delicate by 
the small size of the samples. 

A study was made of blood glucose levels of obese 
and nonobese animals under various. experimental 
conditions, as well as of normal urine glucose levels. 
The animals used were housed in individual, screen- 
bottomed cages and fed water and pellets ad lib. The 
results are given in Table 1 on an individual basis 
because of the limited number of animals used. The 
figures demonstrate that fed obese animals have a high 
blood sugar level (generally above 200 mg%) whereas 
nonobese animals presented a blood sugar levei of the 
order of 110 mg. The effect of fasting was next 
studied—a 4-hr period was used. It is evident from 
the results that the blood sugar level of obese animals 
is much more sensitive to fasting than that of the non- 
obese animals, as it drops 50-60%, whereas that of the 
nonobese animals does not change appreciably during 
this interval. This result, incidentally, is in agreement 
with the “glucostatic” scheme of the regulation of 
food intake, which sees food intake conditioned by the 
variations in the blood glucose level (4). More re- 
markable, it was found that all obese animals belong- 
ing to this strain were insulin-resistant. High (20 
IU/kg) and massive (400 IU/kg) doses of insulin 
(“Tletin,” Lilly) were administered to the obese ani- 
mals. No convulsions or deaths were observed with 
those doses. The blood sugar levels 1 hr after injection 
are recorded in Table 1. The obese, diabetic mice were 
found to be as a rule totally unaffected, and conserved 
extremely high blood sugar on doses that would kill 
normal animals in a short time. On the other hand, the 
nonobese mice present a normal insulin sensitivity. 
Obese and nonobese animals seem to be quite respon- 
sive to the administration of epinephrine. Blood sugar 
values 1 hr after administration of 1 mg/kg of adrena- 
line were of the order of 500 mg%. 

Obese animals normally present a glucosuria of the 
order of 3 g%. 

These observations lead to the following important 
conclusions: First, for the first time the existence of 
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hereditary diabetes, clearly independent of environ- 
mental influences, has been established. Second, an 
obvious link between pathology of carbohydrate regu- 
lation and obesity is evidenced in these animals. They 
thus furnished a striking illustration to the glucostatic 
theory of the mechanism of the regulation of food 
intake. Finally, these animals are useful subjects for 
the elucidation of insulin-resistant diabetes. Metabolic 
and biochemical studies are being continued. 

Histological and pathological data concerning obese 
and nonobese animals will be published in the near 
future (5). Three results may be stated already: first, 
both obese and nonobese animals generally present en- 
larged islets of Langerhans; second, as compared to 
other strains, the liver of obese animals is character- 
ized by an abnormally low glycogen content, and the 
liver of nonobese animals presents a definitely higher 
glycogen content; finally, obese mice frequently pre- 
sent ulcerative lesions not unlike the decubitus ulcers 
sometimes seen in obese diabetic humans. 
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Significance of Endogenous Cholesterol 
in Arteriosclerosis: Synthesis in 
Arterial Tissue* 


M. D. Siperstein,? I. L. Chaikoff, 
and S. S. Chernick 


Division of Physiology, 
University of California School of Medicine, Berkeley 


Recent concepts of the pathogenesis of arterio- 
sclerosis have stressed the importance of dietary cho- 
lesterol in the development of this lesion. Evidence 
that this sterol is synthesized by many tissues in the 
animal body is accumulating, however. The early bal- 
ance experiments of Schoenheimer and Breusch (7) 
on mice fed cholesterol-free diets left no doubt that 
animals can synthesize cholesterol, and this conclusion 
has been amply confirmed in the isotopic studies of 
Bloch and his associates (2, 3). The latter demon- 
strated that surviving liver slices can convert acetate 
to cholesterol and, according to Srere et al. (4, 5), 
this conversion can also be carried out by the adrenal 
cortex, kidney, testes, small intestine, and skin. It thus 
becomes of some importance to evaluate the significance 
of this endogenously synthesized cholesterol in the de- 
velopment of atheromata. Experiments designed to do 
so are in progress in this laboratory. This paper re- 
ports the ability of the artery to synthesize cholesterol. 

The chickens used were mature male White Leg- 

1 Aided by grants from the U. 8S. Public Health Service and 
the Life Insurance Medical Research Fund. 


2 Postdoctoral Fellow of the National Heart Institute, 
USPHS. 
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horns and were obtained from the Poultry Division 


flock of this university. The rabbits were obtained on ~ 


the open market and included both males and females. 

The animals were sacrificed by cervical fracture. 
Following removal, the aortas were placed in a cold, 
oxygenated Krebs-bicarbonate buffer, and while there 
were rapidly freed of all adherent fat and connective 
tissue. They were then cut into sections approximately 
Y% em long. These were blotted on filter paper, 
weighed, and incubated in 5 ml of Krebs-bicarbonate 
buffer containing 1 mg of doubly C-labeled acetate 
prepared by the method of Barker et al. The tissues 
were incubated for 3 hr at 37.5°, as described by 
Chernick et al. (6). 


The tissue was removed from the flask and hydro- 
lyzed on a steam bath with 2 ml of 90% KOH and 
5 ml of 95% aleohol, for 6-12 hr. The fatty acids and 
cholesterol were precipitated by bringing the pH of 
the solution below 3 with 6N HCl. Precipitation was 
completed by allowing the flask to remain in an ice- 
box for several hours. The entire contents were then 
filtered (No. 1 Whatman paper), and the residue was 
washed with water acidified with HCl. Four additional 
acid-water washings were employed to remove most 
of the acetate from the lipids. 

The residue on the filter paper was dissolved first 
with acetone, next with a mixture of acetone and ether 
(1:1), and finally with ethyl ether. The dissolved 


TABLE 1 
CONVERSION OF C¥-ACETATE TO CHOLESTEROL AND CO, BY ARTERIAL TISSUE 


Tissue C™-acetate C™ recovered Specific 
. = added to as CO,/g activity 
wat, Me. Flask No. —— Wet wt flask wet tissue of isolated 
ype (mg) (epm) (%) cholesterol* 
1 Aorta 430 1.0 x 10° 2.8 32 
2 330 1.0 x 10° 3.8 34 
3 aia 525 1.0 x10° 1.7 19 
1 4 ahs 200 1.0 x10* 2.8 15 
(Rabbit) 5 ed 415 1.0 x10° 1.9 76 
6 las 555 1.0 x10° 1.6 36 
7 348 1.0 x 10° 4.3 43 
8 Liver 515 1.0 x10* 13.0 1.3 x 10* 
1 Aorta 684 15 x10° 3.1 28 
2 495 1.5 x 10° 7.1 23 
(Rabbit) 3 Liver 535 15 x 10° 15 1.3 x 10¢ 
4 = 535 15 x10* 12 1.9 x 10* 
1 Aorta 545 .92 x 10° 3.7 160 
2 a 563 .92 x 10° 5.2 84 
3 ad 590 92 x 10° 5.3 110 
4 sd 477 92 x 10° 2.4 54 
3 5 ee 630 92 x 10° 7.2 420 
(Chicken ) 6 ee 213 92 x 10° 3.8 27 
7 Liver 504 18 x 10° 37 1.5 x 10° 
8 a 504 18 x 10° 38 1.6 x 10° 
9 Boiled aorta 467 92 x 10° -= 1 
10 510 92 x 10° 3 
1 Aorta 676 45 x 10° 3.8 60 
2 mai 678 45 x 10° 3.7 110 
4 3 Liver 501 .45 x 10° 51 5.3 x 10° 
(Chicken) 4 es 497 .45 x 10° 52 5.4 x 10° 
5 Boiled liver 488 .45 x 10° 0.10 0 
6 " as 488 .45 x 10° 0.00 0 
1 Aorta 543 1.0 x 10° 2.9 69 
2 ee 501 1.0 x 10° 3.6 37 
5 3 479 1.0 x 10° 6.7 71 
(Chicken) 4 Liver 503 1.0 x10° 41 2.6 x 10° 
5 6 504 1.0 x10° 39 2.5 x 10° 
6 Boiled liver 501 50 x 10° 0.05 4 


* Specific activity refers to cpm/mg cholesterol isolated, corrected for an acetate activity of 10° counts. Each flask con- 


tained 1 mg sodium acetate. 


As a rule, arterial tissue obtained from a single 
animal (200-680 mg) was incubated in each flask. In 
the case of each experiment, a run was also made with 
liver slices. At the end of the 3-hr incubation period, 
the CO, evolved was trapped in KOH, and its C1 
content was determined as described by Chernick 
et al. (6). 
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fatty acids and cholesterol were collected in a 250-ce 
Erlenmeyer flask equipped with a closed side arm. The 
solvents were evaporated on the steam bath, 3-5 ml of 
acidified water was then added, and the lipids in the 
resulting suspension were extracted three times with 
boiling petroleum ether. The petroleum ether solutions 
were transferred to a 50-ec Erlenmeyer flask, the side 
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arm on the 250-ce Erlenmeyer flask serving to trap 
the water during these transfers. After the petroleum 
ether was boiled off, the lipids were dissolved in 5 ml 
of a 1:1 mixture of acetone and aleohol, and to this 
was added 2 ml of a 0.5% digitonin solution in 50% 
alcohol. The cholesterol digitonide was allowed to pre- 
cipitate overnight at room temperature and was then 
filtered through No. 50 Whatman filter paper. The 
fatty acids and other contaminants were washed off 
the digitonide, first with a 1:1 acetone-ether mixture 
and then three times with ethyl ether. While some 
ether still remained in the digitonide boiling distilled 
water was poured over it. This caused the platelike 
precipitate to break up, and the hot water dissolved 
any digitonin precipitated by the first acetone-ether 
wash. An acetone-ether (1:1) wash followed by an 
ethyl ether wash served both to dry the digitonide and 
to force it to the bottom of the filter paper. The funnel 
containing the filter paper was next placed in a 
_ Vacuum oven at 50° C for 30 min. The dried digitonide 
was carefully transferred to a Van Slyke microcom- 
bustion apparatus (7), oxidized, and its C™ counted 
as BaCO,. The specific activity was calculated as 
epm/mg cholesterol. 

Conversion of acetate to CO,. It is apparent from 
the results shown in Table 1 that rabbit and chicken 
arteries can convert considerable quantities of acetate 
to CO,. The amounts of arterial tissue added to each 
bath were not kept constant, and for this reason the 
percentages of the added C1 converted to CO, are 
recorded for 1 g wet tissue. The capacity of arterial 
tissues to oxidize acetate to CO, ranged from 6 to 
60% of that found for corresponding livers. 

Incorporation of acetate-C’4+ into cholesterol. The 
aortas of rabbits and chickens show a small but con- 
sistent ability to synthesize cholesterol. The specific 
activities of the cholesterol isolated after a 3-hr period 
of incubation ranged from 15 to 420 epm/mg cho- 
lesterol. Since it is not possible to prepare uniform 
sheets of whole arterial tissue, a comparison of the 
results of the various runs is perhaps not indicated. 
It should be noted, however, that the highest specific 
activity of cholesterol obtained with arterial tissues 
was about one fourth that observed with liver slices. 

Liver slices and arterial tissue that had been im- 
mersed in boiling water for 5 min were incubated in 
the presence of C**-labeled acetate for 3 hr. The re- 
sults of these experiments are also recorded in Table 
1. The recoveries of the C’* as CO, and cholesterol in 
these experiments were negligible. This indicates that 
the values obtained with surviving tissues were not the 
result of gross bacterial contamination of the ineuba- 
tion mixture nor of contamination of the isolated 
cholesterol with the labeled acetate. 

Until recently the view was widely held that changes 
in chemical composition of arterial tissue are, in large 
part, a reflection of its plasma environment, and this 
belief has been carried over to nearly all concepts of 
atherogenesis. However, it has been pointed out else- 
where (8), on the basis of Qo, measurements, that the 
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artery cannot be considered totally passive. This con- 
clusion is further emphasized by the findings reported 
here. It is demonstrated that the aorta has the capacity 
for oxidizing significant amounts of acetate to CO,. 
Indeed, its capacity to do so under our experimental 
conditions reached 60% of that of the liver. 

But metabolism in arterial tissue is not restricted 
to eatabolie processes. That it also engages in syn- 
thetic reactions was shown earlier for phospholipides 
and fatty acids (9) and is again demonstrated here 
in the case of the conversion of acetate to cholesterol. 

Cholesterol synthesis by the artery, it should be 
noted, is but one phase of a rather widespread reac- 
tion, which probably occurs throughout the animal 
body. The importance of this extradietary cholesterol 
in the pathogenesis of atherosclerosis in man remains 
to be evaluated. 

That dietary cholesterol is involved in pathogenesis 
of arteriosclerosis is no longer doubted. The conclu- 
sion, however, that endogenous cholesterol can also be 
important in arterial degeneration is forced upon us 
by the demonstration that the chicken injected with 
stilbestrol develops hypercholesterolemia promptly, 
and atherosclerosis in about a year, even when the 
diet fed during this entire period is practically devoid 
of cholesterol (10, 11). 

Cholesterol-bearing lipoproteins have recently been 
shown by Gofman and his associates to be correlated 
with excessive atherosclerosis in man (12). This frac- 
tion can be made to appear in plasma of man by the 
feeding of high-fat, high-cholesterol diets. It is of 
interest to report that this fraction also appears in 
the serum of stilbestrol-treated birds fed a low-cho- 
lesterol diet.? It is thus clear that synthesized cho- 
lesterol can be made to play a decisive role in the 
development of experimental atherosclerosis. 

Our finding that the artery is capable of synthe- 
sizing cholesterol, coupled with the observations on 
the stilbestrol-treated bird, indicates that endogenous 
cholesterol, originating within the artery itself and 
elsewhere in the body, may be of greater importance 
in the pathogenesis of spontaneous arteriosclerosis 
than has hitherto been supposed. 
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A Modification of the Schleicher Technique 
for Detecting the “Erythrocyte 
Aggregation Factor” in Serum 


Audrey Fjelde* 


Department of Bacteriology, 
St. Barnabas Hospital, Minneapolis, Minnesota 


The “erythrocyte aggregation factor” in the plasma 
and serum of patients with acute lupus erythematosus 
demonstrated by Schleicher (7) could be detected by 
using a cold conglutination technique. In the sera 
of 17 out of 17 patients with the acute form of the 
disease this factor was present. Further, it could be 
shown that the EAF is present in clinical entities 
other than lupus erythematosus. It is of interest that 
strongly positive sera also gave positive liver function 
tests (Table 1). 

The standard routine conglutination technique as 
used for blood crossmatching was employed for the 
demonstration of the erythrocyte aggregation factor. 
Commercial bovine albumin? was used in place of 


2 drops of a 10% washed red blood cell suspension 
in saline. The erythrocytes should be washed three 
times in saline before using them for the test. Group 
“OQ” Rh-positive red blood cells or the patient’s cells 
ean be used. The test is refrigerated for 2-24 hr. Im- 
mediately upon removal from the refrigerator, the test 
is centrifuged at 2,000 rpm for 1 min and read macro- 
seopically as a cold agglutination test. 

Controls should be run simultaneously, since clump- 
ing of erythrocytes may occur in negative sera. In a 
negative test, however, the cell clumps are easily 
broken up by gentle shaking. The clumping phe- 
nomenon in positive sera disappears at room tem- 
perature, but reappears when the test is placed in 
the refrigerator for 2-24 hr. Strongly positive sera 
caused clumping of the red blood cells in serum dilu- 
tions of 1:8 or 1:16. Sterile sera that gave a strong 
positive test gave a weak positive test when kept at 
room or refrigerator temperature for several days. 
Sterile negative serum incubated with Staphylococcus 
aureus or Escherichia coli cultures for 12 hr failed to 
produce a positive test, but in some instances a posi- 
tive cephalin flocculation test resulted. 


TABLE 1 


RESULTS OF CoLD CONGLUTINATION TEST IN ACUTE LUPUS ERYTHEMATOSUS AND OTHER 
CLINICAL CONDITIONS CORRELATED WITH LIVER FUNCTION TESTS 


Patient Diagnosis Cold conglutination Thymol turbidity Cephalin geri 
1 Lupus Erythematosus Positive Not done Not done 
2 oe 4 + 
3 ce 10 + 
4 10 4+ 
5 6 Negative 
6 Scleroderma? ee 10 4+ 
7 E. coli cystitis se 10 4+ 
8 se ce ce 10 4 + 
9 9 3+ 

10* septicemia Negative Negative 
Not done Not done 
12t Macrocytice hemolytic anemia Weak positive 5 45 

13 Asthma (undetermined) Positive 6 4s 

14 Pneumonia (viral?) " 7.5 Negative 
15 Fracture of femur ee 5 3+ 

16 Rheumatic fever? An Negative 2+ 

17 Undiagnosed nie 7 3+ 

18 Staphylococcus, monilia infection Negative 4 Negative 
19 Infectious mononucleosis si Negative + 

20 Acute lymphatic leukemia 1+ 

21 Syphilis (Kline positive) om 4 Negative 
22 Streptococcal septicemia 4 

238 Staph. aureus septicemia 

25 Hemolytic streptoco¢cal septicemia 

26-200 Normal sera 


*8% bromsulphalein retention. 
+ With methemoglobin. 


fresh egg white. The sodium chloride diluent was also 
omitted except in making the red blood cell suspen- 
sion. The cold conglutination test is done as follows: 
In a Wassermann test tube are placed 3 drops of 
commercial albumin, 2 drops of the test serum, and 

1Present address: Carlshbergfondets Biologiske Institut, 


Tagensve) 16, Kopenhagen, Denmark. 
* Armour Laboratories, Chicago, Ill, 
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t Methemoglobin. 
§ Hemolytic, coagulase positive. 


Since this report is of a preliminary nature, no 
correlation is attempted between the cold agglutina- 
tion phenomenon and positive liver function tests. 
Studies are in progress to identify the factor causing 
the clumping of erythrocytes. 


Reference 
1, SCHLEICHER, E. M. Science, 113, 558 (1951). 
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The Use of Potassium Gluconate 
in Hypopotassemia 


Adolph Bernhard 


Achelis Laboratory, Lenox Hill Hospital, New York 


The approach to the problem of hypopotassemia has 
been greatly simplified by the development of the 
flame photometer. Hypopotassemia has been found in 
diabetic acidosis, infantile diarrhea, and after major 
surgical operations. The prompt administration of 
potassium has been found to be extremely beneficial 
when such insufficiencies have been shown to exist. 

The ideal substance for the administration of potas- 
sium would be a salt in which the anion of the com- 
pound exerts slight or no pharmacological action. 
Compounds of this nature would be the metallic salts 
of gluconic acid. The parent radical of this group of 
salts, gluconic acid, is chemically a penta-hydroxy 
. eaproie acid, which is derived by oxidation of the 
aldehyde group in the sugar D-glucose. Gluconiec acid 
does not display any marked physiological action, and 
it has been shown that gluconic acid is tolerated with- 
out injury or disturbance to the digestive system. The 
radical is also of relatively low toxicity upon paren- 
teral injection. One of these compounds, caleium glu- 
conate, has been successfully employed during the past 
20 years in the treatment of tetany and other calcium 
deficiencies. 

This communication reports the use of another 
gluconate, the potassium salt, in hypopotassemia, and 
its method of preparation. Potassium gluconate’ is a 
white crystalline powder having a mol wt of 234.24, 
and containing 16.7% potassium. It has a mild saline 
taste, is quite soluble in water, and is stable in air. 
A 30% solution of potassium gluconate is pre- 
pared with pyrogen-free triple-distilled water, filtered 
through a fritted Pyrex glass disk, transferred to 
20-ml size ampules, and autoclaved.2 Twenty ml of 
this solution contains 1 g of potassium (25.5 mEq). 
The solution has a pH of 7.0 and is colorless and 
stable. It may be added to the usual parenteral infu- 
sion mixtures. Although the usual source of potas- 
sium for both oral and parenteral administration has 
been potassium chloride, the gluconate is the solution 
of choice when the chloride ion is undesirable. 

Potassium gluconate may be given orally in orange 
juice, Coca-Cola, tea, ete. One g of potassium glu- 
conate is equivalent to 167 mg or 4.2 mEq of potas- 
sium. Parker (1) has shown that the gluconate when 
given orally seems to be less irritating than the 
chloride, and is well tolerated. 

Potassium gluconate has been used as a source of 
potassium in hypopotassemia in the surgical and 
medical wards of the Lenox Hill Hospital for the 

1 Potassium gluconate through the courtesy of Chas. Pfizer 
& Co., Brooklyn, N. Y. 

2 We are indebted to Samuel Gordon, Endo Products, Rich- 


mond Hill, N. Y., for supplying ampules of potassium glu- 
conate. 
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past 6 months with excellent results. A more detailed 
report will be submitted at a later date. 


Reference 
1. Parker, F. P. Southern Med. J., 33, 1301 (1940). 


Tetrazolium Salt 


F. E. Smith 
Pal Chemicals Limited, London, England 


2,3,5-Triphenyl tetrazolium chloride, commonly 
known as tetrazolium salt, or TTC, was first pre- 
pared by von Pechmann and Runge (1) in 1894. It 
oceurs as a white to pale-yellow erystalline powder 
that darkens on exposure to light. The reasons for this 
color change have been investigated by Weygand and 
Frank (2), and further by Hausser, Jerchel, and 
Kuhn (3). It is readily soluble in water, and melts 
with decomposition at about 245° C. 

In 1941, Kuhn and Jerchel (4) synthesized a num- 
ber of substituted tetrazolium salts by an improved 
procedure and called attention to the fact that their 
dilute solutions stained yeast, garden cress, and bac- 
teria. They found that the reduction of the colorless 
salt solutions to red compounds that dyed the plant 
tissues was not due to the presence of glutathione, 
ascorbic acid, or cysteine, for the latter substances 
did not reduce these salts below a pH of 9.0, whereas 
the characteristic reductions observed on yeast, gar- 
den cress, and bacteria took place in neutral solutions. 

As a result of various studies, Lakon (5) substi- 
tuted triphenyl tetrazolium chloride for the toxie com- 
pound sodium selenite in his “topographie method” 
for testing the germinating ability of seeds. By a com- 
prehensive series of comparative staining and germi- 
nation tests, he was able to show that it was possible 
to predict the germinability of corn, oats, rye, wheat, 
and barley by observation of the embryo parts that 
were stained red by the insoluble formazan denosited 
in viable tissues. 

Nadvornik (6), using Lakon’s method, found that 
results concordant with those obtained by germination 
and superior to those given with selenite could be 
obtained with seeds of shrubs and fruit trees. Porter, 
Durrell, and Romm (7) used the method and found 
a close agreement between the percentage of stained 
embryos and the percentage of normal sprouts ob- 
tained in standard germination tests with corn, wheat, 
rice, buckwheat, popcorn, soybeans, and Bahia grass. 
Less satisfactory agreement was found in a compari- 
son of the two methods when applied to vetch and to 
some lots of oats, peas, and barley. Cottrell (8) found 
good agreement between results obtained with the 
tetrazolium salt test and those obtained by the stand- 
ard germination tests; the results were within the 
legal requirements for accuracy for cereal seed test- 
ing. Bishop (9) has discussed its use in the evalu- 
ation of malting barley. Shuel (10) reported that new 
barley, oats, and wheat incubated in a 1% solution at 
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48° C gave a good color reaction, which appeared to 
be a quick, reliable index of germinability, but for old 
seeds with a viability of less than 60% the test was 
much less accurate. Goodsell (11) introduced into the 
staining technique drying of the seed at 43° C to 12% 
or less moisture. In a second paper, Cottrell (12) re- 
ported that wheat, barley, oats, peas, and vetches gave 
results as reliable as those obtained in standard ger- 
mination tests, but found small seeds difficult to ex- 
amine. However, Flemion and Poole (13), in another 
paper published at about the same time, stated that 
they found great difficulty in interpreting the stain- 
ing in testing the seed viability of many species, but 
their trial did not include any cereals. Bennett and 
Loomis (14) found that freezing injury in seed corn 
could be determined with fair accuracy by staining 
with a 0.05% solution, provided viability was fairly 
high and the corn had been stored for a period after 
freezing. Further reports on seed viability tests have 
been given by Lakon (15) and Crocioni (16). In the 
first of a promised series of papers on methods of 
adapting the tetrazolium method to the determination 
of the viability of small seeds, Hyde (17) reported 
work with Chewing’s fescue (Festuca rubra). Holmes 
(18) found that with the seeds of conifers the tetra- 
zolium method gave a fairly constant overestimate of 
the actual figure found by germination tests. Raggio 
and de Raggio (19) obtained satisfactory results using 
a 0.1% solution with seeds of the following species: 
Pinus, Quercus, Laurus, Ricinus, Phaseolus, Vigna, 
Sesbania, Gossypium, Hibiscus, Lycopersicum, Sola- 
num, Citrullus, Cucumis, and Helianthus. In three fur- 
ther papers, Lakon (20) has given the detailed tech- 
nique to be followed in determining the viability of 
peas and conifers. In a comparison of the dinitro- 
benzene, selenite, and tetrazolium methods, which are 
described and compared with physiological methods, 
Fink and Schwieger (21) concluded that, although 
more rapid, the new methods did not differentiate be- 
tween germinating energy and germinating power. 
Brewer (22) reported its use in estimating damage in 
artificially cured peanuts. 

Mattson, Jensen, and Dutcher (23) confirmed the 
work of Lakon with seed corn and the observations of 
Kuhn and Jerchel with yeast. They found that many 
other viable materials, in addition to seeds and yeast, 
reduce neutral solutions of tetrazolium salt: the fleshy 
parts of apples, oranges, and grapes; the gill area of 
mushrooms; carrot roots; white and sweet potatoes; 
young leaves; the stigmas and ovaries of certain polli- 
nated flowers; bull spermatozoa; and the blastoderm 
of hen’s eggs. The serum of bull spermatozoa and the 
chalazae of egg white gave a positive reaction. The 
reduction of the tetrazolium salt was not due to 
sugars, for reducing sugars formed the red formazan 
only above pH 11.0, whereas the above-mentioned 
materials would reduce the compound at acidities be- 
low pH 7.0. They stated that the use of tetrazolium 
salt should have a distinct advantage over many indi- 
eators as a viability test, since it was one of the com- 
paratively few organic compounds that was colored in 
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the reduced state. In the presence of viable tissue the 
colorless solution of triphenyl tetrazolium chloride 
formed the insoluble red triphenyl formazan by the 
following reaction : 


N—N—C,H, 


N-—NH—C,H, 
+ 2e + 
+ 
=—N*—C,H, 
cr Y—=N—C,H; 
Colorless Red Color 


It was quite evident that enzyme systems were re- 
sponsible when this reduction took place in plant and 
animal materials, since tissues heated at 82° C or 
higher lost their ability to reduce this salt. Further- 
more, it was probable that the reduction was caused 
by dehydrogenase systems requiring coenzymes I or 
II, for Jerchel and Mohle (24) had shown that the 
apparent redox potential of tetrazolium salt was about 
-0.08 v. Thus it was possible for the compound to 
act as an electron acceptor for many pyridine nucleo- 
tide dehydrogenases. They found that one of these 
holoenzymes, glucose dehydrogenase-coenzyme I, in 
the presence of its substrate, reduced the salt at pH 
6.6, and other experiments had indicated that the 
enzyme systems responsible for the reduction of the 
tetrazolium salts were present in a wide variety of 
living tissues. They suggested that in all probability 
the reduction of these compounds by enzymes of living 
cells could not be considered a general test for life, 
but nevertheless the unusual properties of these re- 
agents suggested that they might be utilized in many 
types of biological research involving differences in 
tissue viability. Their suggestions have now been fol- 
lowed up with some good results. Lederberg (25) re- 
ported some further experiments on its use with enzy- 
matie reducing systems. Waugh (26) observed that 
sections of living trees and shrubs became stained in 
the cambium layer, whereas dead sections were un- 
affected; more recently, Roberts (27) has made a 
detailed survey of reducing tissues in vascular plants. 
Morse (28), in studies on the bleaching of vegetables, 
found that the system responsible for the reduction 
to formazan was one more easily inactivated by heat 
than either the catalase or peroxidase systems of 
vegetables. 

Straus, Cheronis, and Straus (29) obtained suc- 
cessful results in the detection of malignant tumors 
by differential staining, the disadvantage being the 
fact that the red stain was difficult to distinguish, and 
Schuermann (30) found that, following application 
to ulcerated tissues in vivo, reduction took place rela- 
tively more rapidly with malignant tumors than with 
benign lesions. But when Seligman, Gofstein, and 
Rutenburg (31) examined the distribution of radio- 
iodine-labeled tetrazolium in mice, they found there 
were no great differences in the radioactivity of 
tumors and that of other tissues, and concluded that 
neoplasms did not reduce the salt; this was confirmed 
by Masouredis, Shimkin, MeMillan, and Fox (32), 
who found that following intravenous injection in 
mice radioactivity rapidly disappeared from the cireu- 
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lating blood and was rapidly excreted by the liver and 
kidneys; transplantable mammary carcinoma and lym- 
phoma were found to contain less radioactivity than 
most normal tissues. These conflicting results are diffi- 
cult to interpret, but as may be seen from a paper by 
Wrenn, Good, and Handler (33), certain dyes are 
known to penetrate altered tissues, and it may be- 
come practice to detect neoplasms preoperatively by 
means of isotope-labeled dyes. 

Gall (34) used tetrazolium salt to estimate the re- 
ducing activity of bean tissue cultured in the plant- 
growth substance 2,4-dichlorophenoxyacetic acid. 
Pratt, Dufrenoy, and Pickering (35) found it a 
valuable reagent in studies of cellular physiology, 
which could also be used in pencillin assays with 
Staph. aureus, and in another paper, Dufrenoy and 
Pratt (36) reported its use in testing the reducing 
activity of sugar-cane stalks. Later, Tynen and Under- 
hill (37) reported its utility in the histological demon- 
stration of subcutaneous fat, and Gunz (38) reported 
on its rapid reduction by fresh brewers yeast; he also 
obtained reduction with a cell-free yeast extract, but 
heating the yeast or the extract to 60° C inhibited 
the reaction. Fred and Knight (39) reported on its 
reduction by Penicillium chrysogen, Black and Kleiner 
(40) on its use in the measurement of respiration of 
tissue slices, and Kun and Abood (41) on its use in 
the colorimetric estimation of succinic dehydrogenase. 
Mixner (42) showed that its use as a test for the via- 
bility of bull spermatozoa was precluded by its tox- 
icity to the spermatozoa and its inability to stain ade- 
quately. Stein and Gerarde (43) later reported that it 
failed to indicate cell viability of chick-heart fibro- 
blasts in vitro, presumably owing to the failure of the 
compound to penetrate living cellular membranes. 
Fults, Schaal, and Michaelson (44) reported a study 
of the tetrazolium salt reactions of 42 physiologic 
races of the common potato scab organism Actino- 
myces scabies; although there was no absolute correla- 
tion between parasitism on Bliss Triumph potatoes 
and the tetrazolium reaction, the parasitic races gave 
a significantly greater mean reaction than the non- 
parasitic types. Differentiation of bacterial species 
and variations within species were reported by Hud- 
dleson and Baltzer (45) ; 0.01% or less of tetrazolium 
salt was incorporated in agar and plated in Petri 
dishes, and differences were seen in the size, shape, 
and shade of the red central areas, with pronounced 
differences in the delicate pastel tints in the borders. 
Bielig, Kausche, and Haardick (46) investigated for- 
mazan formation at reducing loci in bacteria with 
varying conditions of pH and temperature, and at the 
same time Bielig and Querner (47) showed that it 
could be used in growth studies with marine animals, 
a 0.1% solution in sea water being nontoxic to a large 
number of species. Sonnenblick, Antopol, and Gold- 
man (48) have reported some interesting findings on 
its influence on the growth and cytology of root tips 
of onions. An excellent review in Spanish of the uses 
and action of tetrazolium salts has recently been given 


by Raggio and de Raggio (49). 
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Weiner (50) has reported it to be a qualitative test 
for chemicals which are reducing compounds, the 
method employed being as follows: 

To 2 drops or a few erystals of the unknown com- 
pound, 1 ml of water was added (or if insoluble in 
water, isopropyl aleohol was used). Four drops of 
normal sodium hydroxide followed by 4 drops of a 
0.1% aqueous solution of tetrazolium salt was added, 
and the mixture allowed to stand for several minutes 
after shaking. A reddish precipitate (or solution if 
isopropyl aleohol was used) formed if a reducing 
substance was present. 

Recently, Mattson and Jensen (51) reported its use 
in the quantitative colorimetric determination of re- 
ducing sugars at 4,900 A, and Trevelyan, Procter, and 
Harrison (52) have since reported its use in the de- 
tection of these sugars on paper chromatograms. The 
dried, developed paper chromatogram strip was 
treated with a 0.5% solution in chloroform, and after 
it had been allowed to dry it was sprayed with alco- 
holie sodium hydroxide. Red spots developed on stand- 
ing overnight or on heating for 5 min in a moist at- 
mosphere, in the presence of reducing sugars; non- 
reducing disaccharides such as glucose and trehalose 
did not react. 

It will be seen that tetrazolium salt is a valuable 
compound for workers in many fields, but, as it has 
certain limitations, some work has been directed 
toward the preparation of new compounds with simi- 
lar but possibly more desirable properties. 

From these, the chief to emerge so far are neo- 
tetrazolium sait, 2,2-(p-diphenylene) bis (3,5-diphenyl- 
tetrazolium chloride} (I), its dimethoxy derivative 
(II) known as blue tetrazolium, and 2-(p-iodophen- 
yl) -3-( p-nitrophenyl) -5-phenyl tetrazolium chloride 
(IIT) : 


N—N—C,H, C,H,—N—N 
4 \ 
C.H;—C C—C,H, 
cl cl 
(1) 
N—N—C,H, C,H,—N—N 
C,H;—C OCH, 
cl cl 
(IT) 
N—N—C,H,NO, 
(111) 


=N—C,H,I 
cl 


Neotetrazolium salt gives a deep-purple to black 
color on reduction, as opposed to the red color given 
by tetrazolium salt itself, and is thus more easily 
distinguished in tissues. Antopol, Glaubach, and Gold- 
man (53) reported that with fresh tissue slices, fibrous 
tissue stained little if at all, whereas muscle and 
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epithelial and parenchymal tissues such as liver and 
kidney stained well; malignant tumors stained rapidly 
and intensely. Its action on various bacteria and on 
onion root tips was also discussed. In another paper, 
the same authors (54) reported its use as a tool in 
the study of active cell processes, and Narahara, 
Quittner, Goldman, and Antopol (55) recorded its 
use in the study of Escherichia coli metabolism. For 
the test used on milk for the presence of brucellosis 
in cattle herds, Wood (56) has prepared a stable 
antigen for the Brucella ring test by the reduction 
of neotetrazolium salt. 

Blue tetrazolium, which forms a deep-blue pigment 
on reduction, has been used by Rutenberg, Gofstein, 
and Seligman (57) to demonstrate enzymes in normal 
and neoplastic tissues, but it is ten times more toxic 
in vivo (mice) than tetrazolium salt itself; it has also 
been used in the histochemical demonstration of suc- 
cinic dehydrogenase in tissue sections by Seligman and 
Rutenburg (58). 

2-(p-Iodopheny]) -3-( p-nitrophenyl) -5-phenyl tetra- 
zolium chloride recently reported by Atkinson, Melvin, 
and Fox (59), along with some other iododerivatives, 
is far less photosensitive than tetrazolium salt itself 
and has the additional advantage of giving very rapid 
staining with less diffusion into unstained tissue. 

Further reports on these and possibly on new, im- 
proved members of this useful type of compound will 
be awaited with interest. 
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Radioactive Tracers in Solid 
Solution Investigations 


William T. Foley and Paul A. Giguere 


Department of Chemistry, 
Laval University, Quebec, Canada 


During recent work on the exact freezing point of 
hydrogen peroxide we had to ascertain definitely 
whether this compound forms solid solutions with 
water. The experimental evidence reported previously 
in that connection (1) was considered doubtful, as it 
was based on an inadequate method, namely, direct 
analysis of phases. Indeed, the high viscosity of the 
solutions and the tendency of hydrogen peroxide to 
decompose on melting made it practically impossible 
to isolate completely the erystals from the mother 
liquor. On the other hand the so-called wet residue 
method of Schreinemakers (2) required addition of a 
third substance fairly soluble in both water and hy- 
drogen peroxide, which did not catalyze decomposition 
of the latter or interfere with its chemical determina- 
tion. It was further desirable that this substance 
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formed no solid solution or addition compound with 
the major constituents. Eventually it turned out that 
potassium chloride was suitable for that purpose, but 
in the meantime it occurred to us that the above diffi- 
culties could be removed or greatly minimized by using 
a radioactive tracer. 

To this end radioactive phosphorus, P**, in the form 
of potassium dihydrogen phosphate was chosen, as its 
type of activity was suited to the problem at hand. 
The peroxide solutions containing 0.025 mg tracer/l1 
were partly frozen, and the bulk of the liquid was 
separated from the crystals by means of a filter stick. 
After warming to room temperature the activity of 
each phase was measured with a thin glass counter 
immersed in the liquid; the hydrogen peroxide content 
was determined from refractive index. The results ob- 
tained with a dilute (10%) and a concentrated (90%) 
solution indicated that the solid phase was pure ice 
and pure hydrogen peroxide, respectively. Further de- 
tails on the experimental procedure and results will be 
published elsewhére (3). 

Summing up, the use-of a radioactive tracer offers 
the following advantages: minimum complications re- 


sulting from addition of a third component to the 
original system; no interference of the tracer with 
chemical analyses or measurements of some physical 
property of the solutions such as density, refractive 
index, etc.; only one component need be determined 
instead of two. This technique is equally applicable 
to the “synthetic” method of Bancroft (4) which re- 
quires no separation of phases. The results may be 
analyzed algebraically or graphically by plotting on 
rectangular coordinates activity against concentration 
of the component in greater proportion. 

A number of years ago Terrey and Jolly (5) used 
natural radioelements to study the degree of hydra- 
tion of certain salts. We feel that the availability of 
powerful artificial isotopes and the development of 
modern counting techniques add greatly to the interest 
and possibilities of this method. 
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Comments and Communications 


Touché! 


In Scrence for May 11, 1951 (p. 543), in the 
article, “The Origins of American Scientists,” by 
Robert H. Knapp and Hubert B. Goodrich, they list 
“the first fifty institutions with 30 or more annual 
graduates, ranked in order of their production index.” 
The authors commented that “No Southern institu- 
tions appear here.” Johns Hopkins University, Mary- 
land, is nineteenth, and Charleston, South Carolina, 
twenty-ninth. I realize that Maryland, although below 
the Mason-Dixon Line, is sometimes felt to be a 
border state; but this is the first time that I had 
known that South Carolina was not considered a 
Southern state. 

Wivaate M. Jonnson 
Private Diagnostic Clinic 
Bowman Gray School of Medicine 
Wake Forest College 


Condensation Globules at Meteor Crater 


Tue American Meteorite Museum, located on U. 8. 
66, 5 miles from Arizona’s meteorite crater, has been 
making extensive and intensive studies of the adjacent 
soil. These studies have brought to light minute metal- 
lie globules that are believed to have been formed as 
condensation products from metallic vapors generated 
by the explosion of the colliding meteorite or meteor- 
ites. 

Chemical analysis of these particles by F. G. Haw- 


June 29, 1951 


Fie. 1. Dendritic structure indicative of rapid cooling from 
liquid state. Black veinlike areas are oxide. The white den- 
drites are nickel-iron, and the gray filling between the lobes 
of the dendrites is sulfide, carbide, and phosphide more or 
less mixed. (x 100.) 


ley shows them to be about 17% nickel, and metallo- 
graphic studies by A. W. Herbenar’ prove the pres- 
ence of cohenite, steadite, and schreibersite, as well as 
troilite. The percentage of nickel is about double that 
of the meteorite fragments found in the same area. 

1 We wish to express our thanks to F. G. Hawley for the 
chemical analysis, to A. W. Herbenar for his metallographic 


report, and to both Mr. Herbenar and Glenn BE. Mills for 
photographs. 
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Fie. 2. Same as Fig. 1 but enlarged to 425 diameters. 
(Photos by A. W. Herbenar.) 


The reason for this nickel-enrichment is still prob- 
lematical. 

Although these little objects have eluded fieldwork- 
ers for nearly 60 years, we have now proved that they 
exist in concentrations as high as 100 g/eu ft of top- 
soil. Such a concentration would amount to 3,000 
tons/sq mi. Over how large an area this high con- 
centration extends is not known, but it is thought to 
be rather limited. However, at least a sparse sprin- 
kling of the material has been detected over 100 sq mi 
around the crater. Quantitative studies are now in 
progress. 

Five different varieties of particles have so far been 
found, two of which are shown in Figs. 1 and 2. 
Microscopie studies have been made of the metallic 
spheroid variety only. 

The theory of explosion of the meteorite was sug- 
gested during the very first years of exploration at the 
erater. But D. M. Barringer in 1909 thought he had 
amassed abundant evidence that such had not been 
its fate. He wrote: 

The evidence also is all against its having gone into a 
state of vapour at the moment of impact. In this connec- 


tion it is only necessary to again point out that the ab- 
sence of staining on a grand scale, in the depths of the 
erater and outside, is practically conclusive proof that 
the projectile did not either go into the form of vapour 
or of metallic mist upon impact, for a small amount of 
such metallic vapour or mist, so to speak, would have 
caused an immense amount of staining of the rock frag- 
ments and silica (paper read before Natl. Acad. Sci. 
U.S., Princeton Univ. [Nov. 16, 1909]}). 

The writer would like to point out that in no place, 
even where the particles are most abundant, is there 
any evidence of staining. The soil and ash from which 
we separate them is plain gray, and the silica almost 
white. Only where they lie on the reddish brown 
Moencopi formation is there any evidence of rust 
coloration, and here it is the natural color of the for- 
mation. 

Absence of staining appears to be the result of an 
oxide coating formed on the little globules while they 
were still liquid, as the cloud came into contact with 
oxygen in the atmosphere. This coating was so im- 
pervious that, subsequent to its formation, the parti- 
cles have evidenced little or no scaling. In this respect 
their present surfaces differ strikingly from the sil- 
very metallic fragments of comparable size that are 
sometimes found with them. 

A detailed study of these particles is now in prog- 
ress. 

H. H. 
American Meteorite Museum 
Winslow, Arizona 


Erratum 


WE FIND a correction is necessary in the last sen- 
tence on page 625 of our article entitled “An Analog 
of Vitamin B,,” (Science, 113, 625 [1951]). 

In our original this sentence reads: 


The thiocyanate analog and vitamin B,,, when tested 
by the L. lactic (A) and the L. leichmannii ‘‘unpro- 
tected’’ (B) titrimetric assay methods (6) also respond 
in a like manner, distinct from vitamin B,.. 


Please publish the following correction : 


The thiocyanate analog and vitamin B,,, when tested 
by the L. lactis (B) and the L. leichmannii ‘‘unpro- 
tected’’ (A) titrimetric assay methods (6) also respond 
in a like manner, distinct from vitamin B,.. 


This will also necessitate the transposition of the 
headings “A” and “B” in Table 1 on page 626. 
R. P. Buus 
Research & Development Division 
Merck & Oo., Inc. 
Rahway, N. J. 
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News and Notes 


Earth Science Institute 


Herbert B. Nichols 
U. S. Geological Survey, Washington, D. C. 


THE Seconp ANNUAL CONFERENCE on “Earth Sci- 
ence in Secondary Education” was held in the audi- 
torium of the School of Geography at Harvard Uni- 
versity March 16-17, with about 100 representatives 
of colleges and secondary schools from eight states 
in attendance. 

Sponsored by the American Geological Institute, of 
Washington, D. C., and the Earth Science Institute, 
of Boston, the conference discussed some of the diffi- 
culties experienced in teaching earth science in pre- 
paratory and high schools, particularly in areas where 
state and municipal boards hardly know with what the 
subject is concerned. Among the topies suggested for 
inclusion in an ideal secondary school course were the 
following: astronomy and the place of the earth in 
the solar system; moon and tides; the oceans; the 
lithosphere; the atmosphere; weather and climate; 
the carbon cycle; coal and oil; the hydrologic cycle; 
earth movements; fossils and earth history. 

Opening the two-day sessions, Kirtley Mather, pres- 
ident of the AAAS and professor of geology at Har- 
vard University, deplored the widespread lack of 
knowledge and appreciation of the earth’s natural 
resources. Stressing the fact that every nation, in- 
cluding the U. S. and the Soviet Union, is short of sev- 
eral natural resources that modern civilization needs, 
he concluded that such shortages constitute one of the 
best reasons why all nations should join together in a 
cooperative “commonwealth of all mankind;” that 
there seems to be an explicit directive in the very 
structure of the earth that man should organize on 
a world basis. 

Pointing out that earth science, which deals with the 
physical environment in which we live, is the most 
comprehensive and valuable science for the general 
education of a high-school graduate, David M. Delo, 
executive director of the American Geological Insti- 
tute, enumerated some of the contributions of earth 
science to other disciplines. He indicated that knowl- 
edge of the basic materials and environmental con- 
ditions that support our national prosperity and in- 
dustrial economy—particularly the role of soil, water, 
and minerals—should be a part of every citizen’s 
education. “The physical environment and the geo- 
logical processes which have created it,” he stated, 
“form the stage upon which man’s activities have been 
centered. We cannot understand the history and de- 
velopment of our country unless the role of these 
factors is made background material in the social 
sciences and related fields.” 

Ben Hur Wilson, of Joliet, Ill., deseribed the earth 
science program in Joliet Township High School, now 
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in its fiftieth year. Waldo Holeombe, of the Brooks 
School, North Andover, Mass., explained the develop- 
ment of the successful program in earth science that 
has been evolved during the past several years. 

Stating that the U. 8. Geological Survey can be of 
material assistance to educational institutions, Her- 
bert B. Nichols, Survey information officer, analyzed 
its work and publications for the assembled educators. 
“The Geological Survey has a wealth of information 
to share with everyone,” he said, “ranging from prac- 
tical help for the farmer seeking water or for the 
tourist trying to comprehend American scenery to 
technical assistance for scientists, engineers, and in- 
dustrialists.” 

Chester R. Longwell, of Yale University, author of 
widely used geological texts, discussed the offering 


‘of earth science in the secondary schools of Connecti- 


eut. He pointed out that courses in this subject had 
declined greatly during the past few decades and 
called for a resurgence of earth science teaching so 
that high-school graduates would gain a better under- 
standing of the resources and history of their states. He 
offered special praise for the excellence of work per- 
formed in this field at Choate Preparatory School. 

C. W. Wolfe, of Boston University, general chair- 
man of the conference, stressed the need for additional 
meetings of this type and expressed satisfaction with 
the increasing interest that is being shown in earth 
science education. “This is particularly true in New 
York State,” he stated, “where progressive state edu- 
cational officials are encouraging more extensive offer- 
ings in this field.” 

A series of conferences similar to those in New Eng- 
land is being planned for other regions in 1952, 
notably New York and Pennsylvania. 


Scientists in the News 


Dale C. Cameron has been appointed chief of the 
Cooperative Health Services Branch of the PHS Di- 
vision of Industrial Hygiene. He was formerly assist- 
ant director of the National Institute of Mental Health. 
Seymour S. Kety, of the University of Pennsylvania, 
will be scientific director for the joint researeh pro- 
gram of the Mental Health Institute and the new 
Neurological Diseases and Blindness Institute. Dr. 
Kety received the Theobald Smith Award for Re- 
search in Medical Sciences, given by the AAAS in 
1949 for the first time in five years. Other new medical 
appointments are Thomas B. Spencer as executive 
director of the RDB Medical Sciences Committee, 
Alfred H. Lawton as research director of the Air Force 
Medical Department, and Roy M. Seideman, assigned 
to the AF Preventive Medicine Division; Francis G. 
Blake will serve on a part-time basis for the remainder 
of this year as civilian director of Army medical re- 
search, and Harold E. Mann, psychiatrist, has joined 
the Children’s Bureau. 
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Lowell T. Coggeshall, dean of the Division af Bio- 
logical Sciences, University of Chicago, has been ap- 
pointed chairman of the Department of Defense Com- 
mittee on Medical Science. Other members of the 
committee are: Wallace O. Fenn, University of Roch- 
ester; Franklin C. McLean, Chicago; Douglas D. Bond, 
Western Reserve; I. S. Ravdin, University of Pennsyl- 
vania; and the three surgeons general. 


James B. Collip, dean and professor of medical re- 
search at the University of Western Ontario, received 
the Squibb $1,000 prize for glandular studies at the 
annual meeting of the Association for the Study of 
Internal Seeretions. Dr. Collip is well known for his 
work on insulin and other hormones. 


W. E. Cornatzer, of the Bowman Gray School of 
Medicine, has been appointed professor of bio- 
chemistry and head of the Department at the Medical 
School of the University of North Dakota. 


Charles E. Dutchess, medical director, and Sidney 
N. Sadoff, engineering, have been elected vice presi- 
dents of Schenley Laboratories, Inc. Dr. Dutchess 
was also elected a director of Schenley Laboratories. 
He has been medical director since joining the com- 
pany in 1944 and prior to that had been with Parke, 
Davis & Co. He is in charge of clinical investigation 
and professional relations and services. Mr. Sadoff 
joined Schenley Laboratories in 1946 as a special proj- 
ect engineer and was promoted to chief engineer in 
1950. 


New York Medical College and Flower—Fifth Ave- 
nue Hospitals have named Clair E. Folsome head of 
the Department of Obstetrics and Gynecology. Dr. 
Folsome helped set up meternal and child health 
clinies in Puerto Rico, Haw:., Singapore, Tokyo, Bom- 
bay, and Formosa. He was formerly vice president 
and executive director of research for the Ortho Re- 
search Foundation, executive director of the National 
Committee on Maternal Health, and consultant on 
obstetrics and gynecology for the Children’s Bureau, 
Department of Labor. 


Carnegie Corporation of New York has made grants- 
in-aid to a number of scholars from abroad for travel 
and study in the U. S. Among them are F. William 
Fox, biochemist, South African Institute for Medical 
Research; H. Brian Low, agricultural economist, 
Massey Agricultural College, New Zealand; Arthur M. 
Hambly, chemist, University of Melbourne; P. W. 
Burbidge, physicist, Auckland University College; 
and A. K. Macbeth, chemist, University of Adelaide. 


The University of Wisconsin has conferred emeritus 
rank on the following professors: James G. Fuller, 
animal husbandry; Andrew W. Hopkins, agricultural 
journalism; Gustus L. Larson, mechanical engineering ; 
Wakelin McNeel, county extension service; James G. 
Milward, horticulture; and William H. Peterson, bio- 
chemistry. 


A. W. Gauger, director of the Mineral Industries 


758 


Experiment Station, Pennsylvania State College, has 
been in Lima as a representative of the American 
Chemical Society at the Fifth South American Con- 
gress on Chemistry. Dr. Gauger also attended the 
celebration of the fourth centennial anniversary of 
the founding of the National University of San 
Mareos on May 12. 


A. J. Goldforb, professor of biology, will retire this 
summer after 41 years on the faculty of The College 
of the City of New York. Since 1923 Professor Gold- 
forb has been general secretary of the Society for 
Experimental Biology and Medicine, which has its 
offices at City College. Although he is retiring from 
active teaching at the mandatory age of 70, Dr. Gold- 
forb will continue his work with the society. 


LeVan Griffis, chairman of applied mechanics, has 
been named manager of a new engineering mechan- 
ies division at Armour Research Foundation. He will 
head three new departments: Structural Research, 
Mechanism and Propulsion Research, and Heat-Power 
Research. E. H. Schulz was appointed manager of a 
new physics and electrical engineering division. He 
has been chairman of electrical engineering and act- 
ing chairman of the Physics Department. 


B. Groesbeck, Jr., MC, USN, and Neely C. Mash- 
burn, MC, USAF (ret.), were the 1951 recipients 
of the Theodore Charles Lyster and Raymond Force 
Longacre Awards, respectively, of the Aero Medical 
Association. The Lyster Award for achievement in the 
general field of aviation medicine was given Admiral 
Groesbeck for his outstanding accomplishments in 
promoting and developing this specialty in the Navy, 
of which he is assistant chief, Bureau of Medicine and 
Surgery for Aviation and Operational Medicine. In 
addition, he was reelected vice president of the associa- 
tion. The Longacre Award was given Colonel Mash- 
burn principally for his work in developing an appa- 
ratus for predicting flying aptitude in cadet applicants. 


Frank T. Gucker, Jr., has been appointed dean of 
arts and sciences at Indiana University. Dr. Gucker 
has been chairman of Indiana’s Department of Chem- 
istry since 1947. 


The Department of Geology, University of Kansas, 
has announced the appointment of William W. Ham- 
bleton and John Imbrie as assistant professors in 
geology. 


Max Hansen has been named assistant chairman of 
the metals department of Armour Research Founda- 
tion. Dr. Hansen will continue his work in physical 
metallurgy. He joined the Foundation in 1949, and has 
been supervisor of projects dealing with nonferrous 
metals. 


Omer W. Herrmann has been appointed by the De- 
partment of State to head the agricultural work at the 
American Embassy in Paris. He has been assistant 
administrator of the Agricultural Research Admin- 
istration sinee 1947. 
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Einar Hille, professor of mathematics, Yale, has 
been elected a foreign member of the Swedish Acad- 
emy of Science, Stockholm. 


R. Palmer Howard, formerly demonstrator in medi- 
cine at McGill University, and in charge of the Endo- 
erine Clinic and Laboratory of the Montreal General 
Hospital, has been appointed a member of the staff 
of the Oklahoma Medical Research Institute and Hos- 
pital. The Institute and Hospital are a private organi- 
zation. Dr. Howard, who also will have an appoint- 
ment as associate professor of research medicine in the 
University, is an endocrinologist known for his work 
on metabolic bone disease and gonadal hypofunction. 


Sally Lucas Jean has retired from the National 
Foundation for Infantile Paralysis. Miss Jean has de- 
voted half a century to health, creating the term 
“health education” in 1918 to replace what once was 
known in most school curricula as “hygiene.” She 
has been health consultant and director of educational 
services for the foundation for the past eight years. 


Donald R. Johnson, entomologist, of the Minnesota 
Department of Agriculture, Dairy and Food, with 
headquarters on the St. Paul campus of the University 
of Minnesota, will leave in July for Java, where he 
will advise Indonesians in three malaria research in- 
stitutes and in local health organizations. The assign- 
ment is part of a joint USPHS-ECA project. 


James M. Knox and Carl W. Hedberg have been 
made vice presidents of Research Corporation. Mr. 
Knox, the financial officer, will make his headquarters 
at the New York office. He has been business manager 
of Brookhaven National Laboratory since 1947, and 
assistant director during the past year. Mr. Hedberg 
will continue to be in charge of operations at the 
Bound Brook, N. J., plant. Mr. Hedberg has been with 
Research Corporation since 1916, when he joined the 
organization as a development engineer. He has been 
in charge of technical developments since 1927 and last 


year was made general manager of the Engineering 
and Construction Division. 


A 1951 Horatio Alger Award has been presented by 
the American Schools and Colleges Association to 
Finn Haakon Magnus, of Newark, N. J., who arrived 
in this country 25 years ago with $25 in his pocket and 
worked his way up to the leadership of a multimillion- 
dollar industry, which he founded. The awards, made 
on the basis of ballots cast by more than 3,000 campus 
leaders in colleges and universities throughout the 
nation, are given annually to outstanding figures in 
commerce and industry who have achieved success after 
starting from the bottom. Former winners include 
Bernard M. Baruch, Charles Luckman, Charles FE. 
Wilson, and Vincent Riggio. Other 1951 award win- 
ners included David Sarnoff, Harold Stassen, and 
James L. Kraft. 


Linus Pauling, of Caltech, spent part of May and 
June in Hawaii, lecturing under the auspices of the 
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local section of the American Chemical Society, the 
Hawaii chapter of the Society of the Sigma Xi, and 
the Chemistry Department of the University of 
Hawaii. 


Robert B. Pettengill has been appointed director of 
discussion research of the Fund for Adult Education. 
Dr. Pettengill has been director of the Teaching In- 
stitute cf Economies at the University of Southern 
California and for the past five years has been direct- 
ing a program of adult education financed by the Al- 
fred P. Sloan Foundation, Ine. 


Samuel Cate Prescott, former dean of science at 
MIT, has been chosen as 1951 recipient of the Stephen 
M. Babcock award of the Institute of Food Technolo- 
gists. This award, which includes a cash prize of $1,000 
contributed by the Nutrition Foundation, Inc., is made 
annually for contributions in the field of food tech- 
nology resulting in improved public health. 


The Memorial Center for Cancer and Allied Dis- 
eases has named Henry Thomas Randall clinical direc- 
tor and chief of surgical services. Dr. Randall now is 
assistant professor of Surgery at the College of 
Physicians and Surgeons, Columbia University; 
assistant attending surgeon, the Presbyterian Hos- 
pital; and assistant visiting surgeon, Francis Delafield 
Hospital. 


Charles E. Renn, associate professor of sanitary 
engineering at The Johns Hopkins University, has 
been appointed to a full professorship. Dr. Renn came 
to Johns Hopkins in 1946 to head new sanitary engi- 
neering laboratories designed for investigation of 
water supplies, sewage disposal, stream pollution 
abatement, and industrial waste treatment. In April 
Governor McKeldin appointed him chairman of a 
special advisory committee on conservation to work 
with the Maryland Tidewater Fisheries Commission. 


Jurgen Ruesch, associate professor of psychiatry 
in the University of California School of Medicine, and 
his associates in the Department of Psychiatry and the 
Langley Porter Clinic, have been presented with the 
Hofheimer Award of the American Psychiatrie Asso- 
ciation. The research that won the award was pub- 
lished in book form in 1948 as Duodenal Ulcer, A 
Sociopsychological Study of Naval Enlisted Personnel 
and Civilians, by Jurgen Ruesch, Robert H. Harris, 
Carole Christiansen, Martin B. Loeb, Sally Dewees, 
and Annemarie Jacobson. 


Thomas E. Snyder, who has been an entomologist 
with the Division of Forest Insect Investigations of 
the U. S. Department of Agriculture for more than 
40 years, is retiring on June 30. A world authority on 
termites, Dr. Snyder will enter consulting work in 
September in Washington, D. C. 


Edwin G. Williams, chief, Radiological Health 
Branch, USPHS, has been assigned as consultant in 
atomic medicine, Health and Special Weapons Defense 
Division, Federal Civil Defense Administration. 
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Colleges and Universities 


Beloit College will operate a natural sciences field 
school August 30-September 15, with instruction in 
both geology and biology. The school will be conducted 
as a mobile camp, principally in the Grand Junction, 
Colo., area. Philip N. Joranson, of the Department of 
Biology, will supply further information. 


Under the sponsorship of the University of Cuyo 
(Mendoza, Argentina), Harvard Medical School, and 
Massachusetts General Hospital, a medical group will 
conduct investigations of iodine deficiency in the 
Province of Mendoza during June, July, and August. 
Personnel will include Drs. Perinetti and Itoiz, of 
Mendoza; Drs. del Castillo and Truco, of Buenos 
Aires; Douglas Riggs and John B. Stanbury, of 
Harvard; and Gordon Brownell and Eleanor Brown, 
of the Massachusetts hospital. A complete laboratory 
will be established in Mendoza for work with radio- 
active iodine. The Boston members of the project 
will lecture in various South American medical centers. 


The Department of the Army will begin a week’s 
course in the Medical Aspects of Nuclear Energy July 
9 at the Army Medical Center, Washington, D. C. 
Roy Maxwell, chief of the Biophysics Department, 
Army Medical Service Graduate School, will be head 
of the faculty of 17 experts. 


The Duke University Marine Laboratory staff at 
Beaufort will be reinforced this summer by the pres- 
ence of Raymond J. H. Beverton, senior scientific 
officer of the Fisheries Laboratory, Lowestoft, Eng., 
and W. Malcolm Reid, chairman of the Monmouth 
College Biology Department. Eleven members of the 
U. S. Fish and Wildlife Service will be on hand to 
study the population growth and fluctuation of com- 
mercially important fish, under the direction of Dr. 
Beverton. 


At the request of the Japanese Ministry of Education 
and U. S. education authorities, a group of American 
educators headed by Wesley P. Lloyd will work in 
Japan this summer and fall to help reorganize 
Japanese university life and promote democratic re- 
lationships between faculty members and students. 
Three courses of three months each are expected to 
be given to about 240 Japanese professors at Tokyo, 
Kyoto, and Fukuoka. Members of the group, who will 
join Dr. Lloyd in Tokyo next month, are Morris 
Woolf, Chester Ruedisili, Leonia Feldsted, Henry 
Barrow, and Gordon Klopf. 


The University of Michigan will hold its second 
summer Biological Symposium July 9-20 at Ann 
Arbor. Victor Hamburger, F. W. Went, W. U. 
Gardner, and C. M. Pomerat will participate in dis- 
cussions of “Growth and Differentiation.” 


New York University will hold a series of three two- 
week workshops this summer to study and devise 
defenses for the current attacks on public education. 
The workshop will be under the direction of Walter 
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A. Anderson and Herbert B. Bruner, who will be 
assisted by national officials of the National Educa- 
tion Association. 


The University of Pittsburgh Graduate School of 
Public Health has created a department of biological 
chemistry and nutrition, with Robert E. Olson as 
professor and head. In addition to a teaching program, 
the department will engage in basic research in cellu- 
lar physiology and will eventually open a nutrition 
clinic in cooperation with the School of Medicine. 


The Virginia Hearing Foundation, being organized 
at the University of Virginia under the direction of 
Fletcher D. Woodward and James M. Mullenders, 
will offer a training center for specialists in diseases 
of the ear and provide a complete diagnostic clinic. 
Plans also include the establishment of a full-time 
traveling clinic. 


Grants and Awards 


Alpha Chi Omega, national women’s fraternity, and 
the National Society for Crippled Children and Adults 
have awarded scholarships for graduate training in 
cerebral palsy to Ruth E. Cook, Frederick Darley, 
Murray M. Halfond, Marilyn J. Hill, Betty Jane 
MeWilliams, and Alice 8. Noel. 


The University of Illinois College of Medicine has 
received the following grants: from Asthmatic Chil- 
dren’s Aid, $10,000 for histochemical and immunolog- 
ical studies under B. Z. Rappaport; from Swift & Co., 
$8,250 for a study of the relationship of bile to choles- 
terol, under the direction of A. C. Ivy; and from 
G. D. Searle & Co., $5,540, for work on the effect of 
banthine on the motility of the small and large intes- 
tines, under the supervision of Michael H. Streicher. 


The U. S. Atomic Energy Commission has awarded a 
total of 409 unclassified research contracts, 244 in 
biology and medicine, and 165 in physical sciences. 
In May new contracts in chemistry went to F. O. 
Rice, Catholic University, and James N. Pitts, Jr., 
Northwestern; in metallurgy, to C. Bonilla, Columbia, 
and C. A. Crowley, of Graham, Cowley & Associates; 
and in physics, to Lyman Spitzer, of Princeton. New 
contracts in biology and medicine went to Curt P. 
Richter, Johns Hopkins; James E. Gunckel, Rutgers; 
I. C. Gunsalus, Illinois; E. F. Frolik and R. Morris, 
Nebraska; Thomas G. Ward, Johns Hopkins; Jonas 
8. Friedenwald, Johns Hopkins; Robert B. Withrow, 
Smithsonian Institution; D. G. Cogan and D. D. 
Donaldson, Harvard; P. B. Hudson and J. M. Reiner, 
Columbia; and W. H. Taliaferro, Chicago. Thirty- 
eight contracts were renewed in the same period. 


The National Foundation for Infantile Paralysis will 
support two projects in research on poliomyelitis at 
Mount Sinai Hospital, under the direction of Gregory 
Shwartzman and Horace L. Hodes. The grants total 
$91,852 and will extend over an 18-month period. 


The Charles Lathrop Pack Forestry Foundation will 
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finance by a grant of $30,000 to the Department of 
Conservation, School of Natural Resources of the 
University of Michigan, ‘a two-year investigation of 
land use in the eutover pineries of middle Michigan. 
The project will be under the direction of Stanley A. 
Cain, who will be assisted by four predoctoral students. 


Parke, Davis & Co. has given Wayne University a 
grant of $30,000 to furnish and equip a teaching lab- 
oratory to be known as the Parke-Davis Laboratory 
in Pharmacy. 


Phi Lambda Theta, the national association for 
women in education, has announced two awards to be 
granted on August 15 for significant research on the 
professional problems of women. Address inquiries 
to Miss Alice H. Hayden, University of Washington, 
Seattle 5. 


Supplementing a grant of $150,000 from the Com- 
monwealth Fund (Science, 113, 640 [1951]), the 
Rockefeller Foundation has given $155,000 to the 
Health Insurance Plan of Greater New York for a 
four-year study of its experience, under Neva R. 
— director of research and statistics of the 

lan. 


The Wenner-Gren Foundation has announced grants- 
in-aid and fellowships totaling $146,700 for the sup- 
port of 10 projects in physical anthropology, 6 in 
archaeology, 28 in ethnography and social anthro- 
pology, 1 in linguisties, 4 in general and theoretical 
studies, and 15 in education and publication studies. 
Eleven predoctoral fellowships, with stipends of 
$1,500 each, have been awarded to advanced students 
of anthropology at the Universities of Arizona, Cali- 
fornia (Berkeley), Indiana, Michigan, and Minnesota, 
as well as at Columbia, Cornell, Harvard, North- 
western, and Stanford. Aid will also be given to the 
American Anthropological Association, the American 
Institute of Human Paleontology, Peabody Museum, 
the New York Academy of Sciences, the Society for 
American Archaeology, and the Wenner-Gren Institute 
for Biochemical Research (Stockholm). In addition, 
allocations totaling $37,000 were made for special 
Foundation projects. 


Six Swedish research groups engaged in the study 
of cancer and its causes, as well as means of pre- 
vention and eradication, have received grants from 
the Women’s Guilds of the Cooperative Societies, which 
in less than a year, by means of individual donations, 
collected the sum of 1,000,000 kr. for the purpose. 


In the Laboratories 


The Atomic Energy Commission is completing nego- 
tiations with the following groups of business and 
industrial firms for participation in reactor develop- 
ment projects: Monsanto Chemical Company, and its 
associate, The Union Electric Company of Missouri; 
Detroit Edison Company and the Dow Chemical Com- 
pany; Commonwealth Edison Company and the Pub- 
lie Service Company of Northern Illinois; Pacific Gas 
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and Electric Company and the Bechtel Corporation of 
San Francisco. No additional groups can be admitted 
at this time. 


The Bakelite Company, a division of Union Carbide 
and Carbon Corporation, has appointed Victor H. 
Turkington director of research. Dr. Turkington was 
formerly superintendent of research and development 
at the company’s laboratories in Bloomfield, N. J. 


A new NBS laboratory center, to be known as the 
Corona Laboratories, will be established at Corona, 
Calif., for research in various phases of electronics 
research, development, and engineering. About 22 
buildings on the site, turned over to NBS by the Navy, 
are being renovated. R. D. Huntoon, formerly chief 
of the Atomie and Radiation Physies Division, has 
been named associate director of the laboratories, 
which are expected to be in full-scale operation by 
September. 


Fertilizers and Chemicals, Ltd., of Haifa, Israel, is 
planning a $15,000,000 expansion program scheduled 
to go into operation in 1953. Plants for sulfuric acid 
and superphosphate manufacture will be enlarged, 
and new ammonia and compound fertilizer plants will 
be added. 


The following manufacturing affiliates of General 
Electric Company became G-E departments on June 
20: Carboloy Co., Ine., Detroit; General Electric 
X-Ray Corp., Milwaukee; Locke Ine., Baltimore; Tele- 
chron Ine., Ashland, Mass.; Monowatt Inc., Provi- 
dence, R. I.; and Trumbull Electric Manufacturing 
Co., Plainville, Conn. 


Michael Reese Hospital, Chicago, dedicated its new 
Institute of Psychosomatic and Psychiatric Research 
and Training early in June. The training program, 
under John Spiegel, will include teaching of resident 
physicians who wish to become psychiatrists, medical 
students, social workers, nurses, occupational thera- 
pists, psychologists, and internees, residents, and staff 
doctors in other specialties. Twenty per cent of the 
space has been set aside for research. 


Japanese Geon Company, Ltd., Kambara, Japan, has 
been formed by B. F. Goodrich and several Japanese 
industrial firms to manufacture Geon polyvinyl 
chloride. Construction and early operations will be 
under the supervision of Goodrich engineers; later 
the plant will be fully staffed by Japanese. 


Mathieson Alabama Chemical Corporation, a new 
subsidiary of Mathieson Chemical Corporation, will 
build a chlorine and caustic soda plant near Mobile, 
to be in operation early in 1952. 


Schenley Industries, Inc., has appointed three new 
vice presidents: Bruno Puetzer (research), James H. 
Noyes (production), and Samuel Miller (develop- 
ment). Drs. Puetzer and Noyes will be located at the 
Lawrenceburg, Ind., plant, and Mr. Miller in New 
York. 
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Meetings and Elections 


New officers of the American Association of Cereal 
Chemists, elected at the Minneapolis meeting, are: 
H. K. Parker, president; J. A. Anderson, president- 
elect; F. R. Schwain, secretary; D. B. Pratt, Jr., 
treasurer; and W. F. Geddes, editor. The 1952 meeting 
will be held in Dallas, and the 1953 convention in 
Buffalo. 


The American Heart Association has elected Louis 
N. Katz president for 1951-52. Irving 8. Wright was 
chosen president-elect, and A. W. Robertson, of 
Westinghouse Electric Corporation, was elected to 
his fourth term as chairman of the Board of Directors. 
William H. Bunn was elected secretary, and Harry E. 
Ungerleider was reelected assistant secretary. 


At its annual meeting in Virginia Beach, the Amer- 
ican League against Epilepsy elected the following 
officers: president, Francis M. Forster; vice presi- 
dents, Benjamin Simon and John Kershman; secre- 
tary-treasurer, Jerome K. Merlis. The 1952 meeting 
will be held in Louisville, Ky., during the week of 
April 21. 


The American Psychoanalytic Association has elected 
Robert P. Knight president for 1951-53; Ives Hend- 
rick, president-elect; LeRoy M. A. Maeder, secre- 
tary; and William G. Barrett, treasurer. Philip R. 
Lehrman continues as the official representative on the 
AAAS Council. Forthcoming meetings of the associa- 
tion will be held December 6-9 at the Waldorf-As- 
toria, New York, and May 8-11 at the Chalfonte- 
Haddon Hall, Atlantic City. 


Roy R. Grinker has been elected president of the 
American Psychosomatic Society; Sidney G. Margolin, 
president-elect, and Frederick C. Redlick, secretary- 
treasurer. The annual meeting for 1952 will be held 
at The Drake, Chicago, March 29-30. Titles and ab- 
stracts of papers for consideration for the program 
should be sent in duplicate before December 1 to Dr. 
Roy R. Grinker, Chairman, Program Committee, 714 
Madison Ave., New York City 21. 


The American Society for Engineering Education 
has elected Morrough P. O’Brien vice-chairman of its 
Engineering Research Council, and A. A. Jakkula and 
Erie A. Walker directors. Four institutions have been 
elected to active membership in the Council: Columbia 
University School of Engineering; Mississippi State 
College Engineering and Industrial Research Station ; 
Stevens Institute of Technology; and Utah State 
Agricultural College Engineering Experiment Station. 


Phi Lambda Upsilon, one of the oldest honorary 
societies in the U. S., installed the Honorary Chemical 
Society of Syracuse University as the Alpha Tau 
Chapter last month, making a total of 43 ®AY chap- 
ters. Officers of the old society, who have become offi- 
cers of Alpha Tau, are Kenneth J. Shaver, president; 
Reino W. Hakala, vice president; Harold L. Kall, 
secretary; and Harry Teicher, treasurer. 
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Miscellaneous 


The American Museum of Natural History has placed 
Frank E. Egler, research associate in Conservation and 
Use of Natural Resources, in charge of a newly organ- 
ized project, the “Vegetation Bibliography of the 
Americas.” The project is intended as a service to 
scientists and technologists and will encourage, coor- 
dinate, and centralize the divergent activities in the 
Western Hemisphere. Regional bibliographies will be 
published as suitable material becomes available. If 
individuals have already searched the pertinent litera- 
ture of some area, it is hoped they will communicate 
with the museum. 


An Associate Committee on Publication and Abstract- 
ing Services has been set up by the National Research 
Council of Canada to work with similar organiza- 
tions in other countries toward better dissemination 
of published records of scientific and technical work. 


The Department of Agriculture Office of Personnel, 
Washington, is asking for 600 agricultural specialists 
to represent the U. S. abroad in technical cooperation 
programs, including the Point IV program. Areas into 
which they will be sent include Europe, Latin America, 
Africa, the Near East, and the Far East. Appoint- 
ments are exempt from Civil Service examination, and 
applicants over 60 will be considered for some as- 
signments., 


Graphic Art in Sweden Today, a traveling exhibition 
that has been shown at the Worcester Art Museum, 
The Berkshire Museum, Pittsfield, Mass., and the 
Lyman Allyn Museum, New London, Conn., will be 
seen in July at The Architectural League, New York. 
Originally assembled by the Swedish Institute in 
Stockholm, it has also been shown throughout Canada. 


Students in public, parochial, and private schools 
ell over the country, winners in regional fairs spon- 
sored by Science Service and local newspapers, com- 
peted last month in the Second National Science Fair, 
held at Washington University. Mary Helen Martin, 
17, Hyattsville (Md.) High School, and Peter Miller, 
18, St. Paul (Minn.) Central High School, won first 
place in the biological sciences. Barbara Evelyn Joy, 
16, Aldrich Warwick (R. I.) High School, and Ed- 
mund A. Richards, 16, Belleville Township (TIIl.) 
High School, won first place in the physical sciences. 
Last spring Miss Martin was one of the 40 Science 
Talent Search winners. The Fair judges were chosen 
from among scientists in St. Louis area industrial 
laboratories and universities. 


Under the direction of Charles E. Balleisen, research 
specialist in automatic machinery and kinematic syn- 
thesis, Southwest Research Institute is equipping new 
and larger quarters for its Mechanical Laboratory. 
The laboratory is undertaking programs to analyze 
mechanical processes leading to improved production 
methods, applying quality control methods to inspec- 
tion problems, and developing both full-scale equip- 
ment and functional models. 
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Y Chak List of Macmillan 


BACTERIOLOGY, 5TH ED. 
BUCHANAN AND BUCHANAN 
Published in June—$6.00 
INTRODUCTORY CHEMISTRY 


MEYER 
Published in June $5.00 


BASIC HORTICULTURE, REV. ED. 
GARDNER 
Published in March—$}4.75 
GENETICS IN THE 20TH CENTURY 
DuNN 
Published in June 
TAXONOMY OF VASCULAR PLANTS 
LAWRENCE 
Coming in August 
MAN AND THE LIVING WORLD, REV. ED. 
STANFORD 
Ready in July 
THE DEVELOPMENT OF HUMAN BEHAVIOR 
DEWEY AND HUMBER 
Coming in July 
PRINCIPLES OF GENERAL CHEMISTRY, 4TH ED. 
BRINKLEY 
Published in A pril—$5.00 
INTRODUCTORY COLLEGE CHEMISTRY, 5TH ED. 


HoLMEs 
Published in June—$4.75 


FUNDAMENTAL PRINCIPLES OF PHYSICAL CHEMISTRY, REV. 
PRUTTON AND Maron 
Coming in July 
FUNDAMENTALS OF SEMI-MICRO QUALITATIVE ANALYSIS, REV. 
KELSEY AND DieETRICH 
Coming in August 
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SPECIAL OFFER ... 


A.A.A.S. Publications 


One of our printers is moving. In order 
to save moving expense on the follow- 
ing books which he has in stock, we 
are offering a temporary reduction 


OFFER GOOD ONLY THRU 
JULY 1951 


CENTENNIAL 
Beautifully bound, 74104, 319 


pages. Commemorative volume with 
contributions in thirteen fields of 
science. Special—$4.00 


Proceedings and Directory 
of Members 


1940-1948, 1219 pages, 6 x 9, cloth- 
bound. Special—$5.00 


Centenary Supplement to 
AAAS Proceedings and 
Directory 
Published January 1951, 383 pages, 
6x9 clothbound. Special—$4.00 


COMBINATION ORDER for both 
directories. Special—$8.00 


R b the ab pecial prices are good only 
thru July, so order your copies now. 


1515 Massachusetts Ave. 
NOW! 


Washington 5, D. C, 


AAAS. - 


Please accept my order for 


Centennial 
—— Proceedings 1940-48 
——— Centenary Supplement 
Enclosed find check or money order for $——— 


Meetings & Conferences 


July 9-10. American Society of Animal Production. Mon- 
tana State College, Bozeman. 

July 9-11. Conference on Science in General Education. 
Harvard University, Cambridge, Mass. 

July 9-14. American Association of Colleges of Phar- 
macy. Purdue University School of Pharmacy, Lafay- 
ette, Ind. 

July 9-14. Industrial Microbiology Institute. Purdue Uni- 
versity, Lafayette, Ind. 

July 11-13. Conference on Aging (Annual). University of 
Michigan, Ann Arbor. 

July 21-26. Conference on American Foreign Policy 
(Annual). Colgate University, Hamilton, N. Y. 

Aug. 6-12. British Association for the Advancement of 
Science. Edinburgh. 

Aug. 13-15. Society of Automotive Engineers, Inc. (West 
Coast). Olympia Hotel, Seattle. 

Aug. 13-Sep. 7. Canadian Mathematical Congress (Sum- 
mer Seminar). Dalhousie University, Halifax. 

Aug. 14-16. Conference on Prestressed Concrete, MIT, 
Cambridge, Mass. 

Aug. 17-24. International Entomology Congress. Amster- 
dam. 

Aug. 20-23. American Institute of Electrical Engineers 
(Pacific). Multnomah Hotel, Portland, Ore. 

Aug. 20-23. National Couneil of Teachers of Mathematics 
(Annual). St. Olaf College, Northfield, Minn. 

Aug. 22-25. Plant Science Seminar. University of Buffalo 
School of Pharmacy, Buffalo, N. Y. 

Aug. 22-31. Institut International du Froid. Oxford and 
London. 

Aug. 22-31. Unesco Commission for Very Low Tempera- 
tures. Oxford and London. 

Aug. 23-30. Institute for Teachers of Mathematics. 
Connecticut College, New London. 

Aug. 26-31. American Pharmaceutical Association, Stat- 
ler Hotel, Buffalo. 

Aug. 27-30. Social Work Institute, including discussions 
on the Problem of Old Age. Valparaiso University, 
Valparaiso, Ind. 

Aug. 27-30. Illuminating Engineering Society. Washing- 
ton, D. C. 

Aug. 27-31. American Society of Agronomy. Pennsyl- 
vania State College, State College. 

Aug. 27-31. Soil Science Society of America. Pennsyl- 
vania State College, State College. 

Aug. 31-Sept. 5. American Psychological Association. 
Hotel Sherman, Chicago. 

Sept. 3-4. Mathematical Association of America (Sum- 
mer). University of Minnesota, Minneapolis. 

Sept. 3-7. American Chemical Society (Annual). New 
York. 

Sept. 3-7. International Poliomyelitis Conference. Medi- 
cinsk-Anatomisk Institut, University of Copenhagen. 

Sept. 4-7. American Mathematical Society (Summer). 
University of Minnesota, Minneapolis. 

Sept. 5. Calorimetry Conference. Pupin Physics Labora- 
tory, Columbia University, New York. 

Sept. 8-15. American Occupational Therapy Association 
(Annual). New Castle, N. H. 

Sept. 10-14. Instrument Society of America. Sam Hous- 
ton Coliseum, Houston, Tex. 

Sept. 16-19. American Institute of Chemical Engineers 
(Regional). Sheraton Hotel, Rochester, N. Y. 
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announcing 
a new form of. . 


| 
Outstanding purity 
Free from inhibitors 
Excellent stability : 
Convenient to use 
Standardized by 
chemical, enzymatic, 
chromatographic and 
electrophoretic tests. 
oe BS > Inquiries Invited 
A>. PABST LABORATORIES 
Ves Ly Division of Pabst Brewing Company 
N 1037 W. McKinley Avenue e Milwaukee 3, Wisconsin 
PHOTOVOLT versatile CEG 
Exposure Photometer Mod. 200-M efficient’ 
for convenient, ro i 
PHOTOMICROGRAPH Y microscope amp 
designed to 
the specific 
requirements 
of the clinical, 
control and 
industrial 
| laboratories, 
the E&G 
LAMP 
provides 
controlled 
illumination, 
cool opera- 
tion, and a 
constant, bright light 
for every application. 
Accurate determination of exposure time in . ie 
black-and-white and color photomicrography 
Write for Bulletin #810 to Price $65.— Sjray 4 Ma 
June 29, 1951 oe 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 
CLASSIFIED: 15¢ per word, minimum charge $3.00 Use of 
Box Number counts as 10 additional words. 
DISPLAY: $17.50 per inch, no charge for Box Number. 
Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 


SCIENCE @ 1515 Mass. Ave., N.W., Wash. 5, D. C. 


POSITIONS WANTED 


Bacteriologist: Ph.D.; five years’ teaching experience, medical 
school. Research: bacterial metabolism. Publications. Desires in- 
dustrial or academic position. October Ist. Box 549, SCIENCE. X 


Biochemist: Experienced in amino acids, peptides, metabolite 
antagonists. Strong background in organic chemistry. Publications. 
Interested in chemotherapy and dicinal chemistry. Box 545 
SCIENCE. xX 


POSITIONS OPEN 


Pharmacologist: M.S. or Ph.D. in Pharmacology or Physiology. 
Research Department, pharmaceutical company, West Coast. Box 
538, SCIENCE. 6/29 


Positions Open: 

(a) Disector of Clinical Investigation; key appointment carrying 
membership executive committee; physician preferably internist; 
leading pharmaceutical company ; cunshient opportunity; East. (b) 
a Chemist or Biochemist with interest in synthetic work 
and tissue metabolism for post-doctorate research appointment; 
university medical school; $4000. (c) Physician or Ph.D. in Physi- 
ology for straight research appointment and, also, pediatrician to 
serve as assistant director, department of pediatric research, large 
teaching hospital; Midwest. (d) Metallurgist or Physical Chemist 
experienced in gas plating, food chemist and bacteriologist with 
fermentation pilot plant experience; research and development or- 
ganization ; expene4 program. (e) Assistant Professor of Anat- 


omy; — Ph.D. with basic training in comparative anat- 
omy ; est. (f) Research Physiologist; foreign assignment. (g) 
Biochemist ; research appointment in 


Chicago. S6-5 
Science Division, Medical Bureau (Burneice Larson, Director), 
Palmolive Building, Chicago. x 


Biochemist: Ph.D. particularly well trained in mammalian physi- 
ology and biochemistry as related to endocrine function; five years’ 
teaching; several years, director, research in industry; for further 
information, please write Burneice Larson, Medical Bureau, Palm- 
olive Building, Chicago. x 


Botanist: Ph.D. this August; desires teachin, 
training botany, zoology, and bacteriology. Co 
perience. Sigma Xi. Ruth Thomas, Box 1157, 
versity, Nashville, Tennessee. 


Position. Basic 
teaching ex- 
anderbilt Uni- 
6/29 


Geologist: M.A., D.Sc. etc.; practising consultant South Africa; 
formerly teaching strati aphy and paleontology; many publica- 
tions; radio and editorial experience; seeks sooshing corer post 
in U. S. A. Please write Box 1839, Johannesburg, South Africa. X 


Queen’s University, Kingston, Canada. Applications are invited for 
the position of Assistant-professor or Associate-professor in Gross 
Anatomy, duties beginnning September Ist, 1951. Initial salary 
$3500 to $4500 per annum, depending on qualifications and ex- 
perience. Good training in gross anatomy and teaching experience 
essential. Some experience in research desirable. Apply to Principal 
R. allace, giving data and enclosing photo-snap, not later 
than July 20th. x 


SCIENTISTS—salaried positions, $3,600 to $25,000. 
This confidential service for outstanding men who desire a e 
of connection, will develop and conduct preliminary negotiations 
without risk to present position. Send name and address for details. 


TOMSETT ASSOCIATES @ 1205 Berger Bidg., Pittsburgh 19, Pa. 


Physicist: Ph.D., with seventeen years experience in industrial 
research and university teaching, desires academic position. Strong 
of geophysics and mass-spectrometry. Box 534, 
SCIENCE. 6/29 


Positions Wanted: Physiologist-Pharmacologist—Ph.D., Male 
publications, experienced teacher. Box 548, SCIENCE. x 


—The MARKET PLACE— 


BOOKS @ SERVICES @ SUPPLIES @ EQUIPMENT 


STUDENTS—EMPLOYERS 


Take advantage of the hs with part-time posi- 
tions. Students seeking valuable practical experience and em- 
ployers in need of additional help can secure same thru a low- 
cost, effective classified ad in IENCE. See above for rates. 


OPEN 


Bacteriologist: Non-medical; Ph.D.; Salary to $4600; Mid-west 
University. Box 546, SCIENCE. x 


Bacteriologist: M.S. or Ph.D. in Bacteriology. Minimum 2 yea 
experience in industrial fermentation control; microbiological as- 
says. Maintain cultures and develop new assay methods. Must 
good teamworker, and capable of supervising group of five or ten 
technicians. Laboratory located Northern New Jersey. Company 
expanding fermentation facilities, offers excellent opportunities. 
Reply giving age, full account of experience and accomplishments, 
education and salary requirements. Apply in confidence. Box 547 
SCIENCE. 


Bacteriologist-Biochemist: Research in cell morphology, physiology. 


Full time, or combined with graduate study, Send qualifications 
with first letter. J. W. Bartholomew, Bacteriology, University of 
Southern California, Los Angeles. x 


Pharmaceutical Chemist or Manufacturing Pharmacist 


. . with B.S. or M.S., for research and development of 
new drug products and quality control. Some experience or 
training in manufacturing pharmacy required. Rapidly grow- 
ing midwest ethical drug company. In reply, give details of 
training, experience and salary expected. 

BOX 550, SCIENCE 
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YOUR ad here reaches over 32,000 foremost scientists 


in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
a 76 foreign countries—at a very low cost 


CLASSIFIED: 20¢ per word, minimum charge $5.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 

—providing satisfactory credit is established. 

Single insertion $17.50 per inch 

7 times in 1 year 16.00 per inch 
13 times in 1 year 
26 times in 1 year 

52 times in 1 year 11.00 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S, i. S. CANNER, INC, 

Boston 19, Massachusetts 


BACK NUMBER PERIODICALS — Bought and Sold 


@ Tell us what you want!—What have you to offer? 


Abrahams Magazine Service DEPT. P, 56 E. 13th ST. 
Established 1889 NEW YORK 3, N. Y. 
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BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


r the MARKET PLACE 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
ie ~ libraries—Sets and runs—Single titles 

Also, please send us your want lists. 
STECHERT-HAFNER, INC, 
31 East 10th St., New York 3 


SUPPLIES AND EQUIPMENT 


Lists more than 300 items for Research — 


Biological, Microbiological, Bacteriological, 
Biochemical, Nutritional. Write 


Announcing 
THE CULTURING OF ALGAE: a symposium 


Phycological Society of America 


@ Seven papers on culture techniques, and the use of algal 
cultures in medical, biological and economic research. Ap- 
pendix on culture media. Bibliography. 114 pp., Illustrated, 
1950. Price: $2.25 postpaid. 

Published by CHAS. F. KETTERING FOUNDATION 
Far Hills Branch Post Office, Dayton 9, Ohio 


WANTED TO PURCHASE ... Sets and runs, foeign 
} and domestic. Entire 


WALTER J. JOHNSON e@ 125 East 23rd St., New York 10, N. Y. 


@ RARE 


||| SUPPLIES AND EQUIPMENT 
@ COMMON 
Price list on Request 


STAINS 


STARKMAN Biological Laboratory 


SPRAGUE-DAWLEY, INC. 


Pioneers in development of the 
standard laboratory rat 


Box 2071 + Madison 5, Wisconsin + Phone 36134 


YOU can TELL and SELL 

over 32,000 top scientists 

here .. . at a very low cost. 
many satisfied 


well, here’s what one of 
SCIENCE has to say 


“SCIENCE consistently 
SCIENCE ads 
carry amount of advertising in 


ic but none is so productive of re- 
sults SCIENCE.” 


PROFITS—send NO’ 
your Mache Sle tad 


SCIENCE 


weekly reaches over 32,000 top scientists 
1515 Mess. Ave., N.W., Wash. 5, D. C, 
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G 72 LABORATORY PARK 
CHAGRIN FALL 


OHIO 


SODIUM IODIDE, THALLIUM-ACTIVATED CRYSTALS 


Vacuum-sealed in quartz envelopes to insure permanency. Designed 
for scintillation work with standard photomultiplier tubes. Write 
for Bulletin SC-5. NUCLEAR RESEARCH CORP. 2707 Federal 
Street, Philadelphia 46, Pa. H 


White SWISS Mice 20c = 


Rabbits, Cavies, White Rats, Ducks, Pigeons, Hamsters 
Write « J. E. STOCKER + Ramsey, N. J. 


-e of REFRACTION LIQUIDS 


Valuable Aid jor Identification of anarale and other 
Solids by the Immersion Method of Microscopy 


e Range 1.400-1.700, ipervels of 0.002, or as selected 
Index Certified to + 0.0002 


@ Range 1.71-1.83, intervals of 0.01 
Write for Price List Nd-S 
118 Liberty Street, New York 6, N. Y. 


R. P. CARCILLE 


PARASITOLOGICAL PREPARATIONS 
e high quality — low priced. Write for catalog 
TROPICAL BIOLOGICALS @ P.O. Box 2227, San Juan, Puerto Rico. 


ULTRAPURE MERCURY 
Highest purity mercury, containing less than 0.1 
parts per million impurities, is offered for sale at 
moderate cost, Ideal for all laboratory and instru- 
mental uses. 

Sample and technical bulletin available on request. 
EDWARD SHAPIRO, Ph.D. + P.O. Box 302, Swarthmore, Pa. 


@ AMINO ACIDS e BIOCHEMICALS 
@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 
H. M. CHEMICAL COMPANY, LTD. 
144 North Hayworth Avenue Los Angeles 48, California 
LABORATORY ANIMALS 
CATS PIGEONS HAMSTERS 
jean fed animals. E 
icod—D abl ‘ S + Hagerstown, Md. 


All Amino Acids (natural, synthetic, unnatural), 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone PLaza 7-8171 for complete 
price list. 

17 West 60th S 
BIOS LABORATORIES, INC. 17 Wot 60th Strest, 
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published February 1951 
2nd printing June 1951 


PITUITARY-ADRENAL FUNCTION 


6 x9 inches, illustrated, clothbound, 224 pages—$4.00 
Price to AAAS members for prepaid orders—$3.50 


PITUITARY-ADRENAL FUNCTION continues the AAAS tradition of pre- | 
senting in book form the collected papers presented at symposium programs of wide 
interest. This volume includes 22 papers delivered at a two-day Symposium on the 
Adrenal Cortex at the AAAS meeting in New York City, December 1949. 


PITUITARY-ADRENAL FUNCTION assembles important contributions of a 
score of laboratories in the United States and Canada from which many of the recent 
major advances in pituitary-adrenal physiology and therapeutics have come, and in- 
cludes studies on the regulation of adrenal cortical activity, the role of the cortical 
hormones in protein, carbohydrate, and mineral metabolism, and effects of the cortical 
steroids and the ACTH in various disease states. A summary chapter on “Adrenol- 


escence” by Dr. George Perera forecasts some of the possible future trends in this active 
field of endocrine research. 


Enclosed is $ . Please Accept my order for___——_—s copy of PITUITARY-ADRENAL FUNCTION. 
NAME 
Please Print 
STREET 
CITY - ZONE STATE 
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No other microscopes made anywhere stand hard usage 

and passing years better than Leitz instruments. Even so, 

there may be times when damage and wear put your Leitz 

microscope in need of expert attention. PROMPT, EXPERT SERVICE ON 

@ Rack and pinion adjustment 

@ Optical alignment and adjustment 
@ Parfocalizing of objectives 

@ Inspection and cleaning 


It’s good to know that whenever your microscope does 
need repairs or reconditioning, you can rely on the skill and 
experience of technicians schooled in the Leitz traditions of 
craftsmanship. Manning the completely equipped and stocked © Restansinnns of worn puts 
Leitz Service Department in our New York plant, they stand @ Other repairs on all model Leitz 
ready to assist you whenever the need arises. Microscopes. 

For information, write Dept. SC 
E. LEITZ, Inc., 304 Hudson Street, New York 13, N. Y. 


LEITZ MICROSCOPES ¢ SCIENTIFIC INSTRUMENTS © BINOCULARS 
LEICA CAMERAS AND ACCESSORIES 
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for ALL 
these Modern 
Advantages 


Choose an 
SPENCER 


MEDICAL 
MICROSCOPE 


AO Spencer No. N35MH 
Medical Microscope 


BUILT-IN ILLUMINATOR, 
optional equipment, 
tilts with microscope, 
furnishes permanently 
adjusted fullfield illu- 


mination. 


AUTOFOCUS facilitates study of slides of 
similar thickness in rapid succession, reduces 
slide breakage, and prevents racking objectives 
into condenser. 


PINCH-GRIP, 
built-on mechanical stage, 
enables slides to be inter- 
changed without disturb- 
ing stage settings. 


CUSTOM TENSION substage and coarse 


adjustments may be set to your individual touch. 


AMERICOTE OPTICS 
(optional), reduce internal re- 
flections and provide better im- 
age contrast. 


Into each new AO Spencer 
Medical Microscope feature after 
feature has been engineered to 
minimize manipulation and leave 
you more time for productive 
observation. Ask your distributor 
for a demonstration, or write 
Dept. T5. 


Since we are currently supplying both 
military and civilian needs, instrument 
deliveries cannot always be immediate. 
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INSTRUMENT DIVISION BUFFALO 13, NEW YORK 
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